STANDARD PLANS

STATE OF CALIFORNIA
BUSINESS, TRANSPORTATION AND HOUSING AGENCY

DEPARTMENT OF TRANSPORTATION

JULY, 2004

ISSUED BY
CALIFORNIA DEPARTMENT
OF TRANSPORTATION

&

arans

Copies of this book may be obtained from

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

PUBLICATIONS DISTRIBUTION UNIT

1900 ROYAL OAKS DRIVE

SACRAMENTO, CALIFORNIA 95815-3800

Telephone (916) 445-3520

Fax (916) 324-8997

Publications Unit Website: http://caltrans-opac.ca.gov/publicat.htm

Editors JOHN GIZINOS
SANTO WONG
ELAINE TSENG

Division of Engineering

Services - Office Engineer



STANDARD PLANS JULY 2004

FOREWORD

This July 2004 edition of the California Department of
Transportation Standard Plans 1s the fourth edition of the
Department's Standard Plans based on metric wvalues using the
International System of Units (SI).

Symbols for (SI) metric units used in this July 2004 edition
of the Standard Plans are shown on the included Standard Plan
A10B, "Acronyms and Abbreviation".

The July 2004 edition of the Standard Plans is supported by
the July 1999 edition of the California Department of
Transportation Standard Specifications.
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selected material

special,

specifications

slotted plastic pipe

slope stake

strap and saddle bracket method
structural section drain
structural steel plate arch
structural steel plate pipe
structural steel plate pipe arch
steel spiral rib pipe

street

station

single thrie beam barrier
standard

structure

surfacing

sidewalk,

sound wall

sewer

symmetrical

surface 4 sides

semi-tangent

tablet

tangent

thrie beam barrier
timber

top of curb

traffic control box
telephone

temporary

top of grade

total

telephone pole

treated permeable base
treated permeable material
transition,

transverse

TS

Typ

uc
ub

UP

var
vC
vCP
Vert
Via
Vol

wB
WH
WM
ws

wt
wv
ww
wwLoL

X Sec
Xing

Yr
Yrs

3

traffic signal,
tubular steel
typical

oist[ county | roue [ KG9

METER FOST |SHEET] TOTAL
AL_PROJECT |  NO. |SHEETS

etric

\ 4

PLANS APPROVAL DATE

July 1, 2004

The State of California or Its officers
agents snall ot be_responsivie For the
or completeness of electronic coples of 1
<heet.

To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

H

undercrossing
underdrain

unless otherwise noted

underpass
SI_PREFIXES
valve, sygoL  pRefix  MULTIELICATION
design speed — =
variable m milli- |o3
vertical curve k kilo- Io6 N
vitrified clay pipe M m?gcr |Og o
vertical G giga- 10 o
viaduct h
volume »
w5 -
Q
west,
width O
westbound -~
weep hole >
wire mesh METRIC UNITS (SI) =
water surface SYMBOL UNIT
welded steel pipe m meter
weight g gram >
water valve s second 3
i A ampere
wing wall o )
wingwall layout line HC degreesfelswus =)
z hertz
N newton
. Pa pascal
cross section L rer
crossing ha hectare
w Watt

I

year
years

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

ACRONYMS AND
ABBREVIATIONS (M-2Z)

NO SCALE

A10B

07-20-04




SYMBOLOGY FOR CONSTRUCTION FEATURES

~C or g Centerline
2 Station Line
259 260 i Alignment Line
S Intermediate ticks @ 20 m intervals
—R/W . .
A Right of Way Line
Toe of Slope—\\’
e ——_CF J
T < / 4
¢ |\\ g Slope Line
~Top of Cut
———————— ~ e ———
06 Original Ground Line

~— BB 120+22.333
/
_[ Aerial Easement /
YA N
/ LL
<4 <
Approach Slab

AC Overside
Drain —>

(See Structure Plans)

_— AC Dike

e

Downdrain
; —
Cpipe tniet  (Drainage Flared End)
Inlet Section—

wingwa\lﬁ\},
|

il
/
L Headwall

Endwall N

[ EB 123+45.678

Structure (Bridge

Bridge Name
(See Structure Plans)

Dike, Downdrain and Oversize Drain

Pipe Culvert - single line
(900 mm or less in diameter)
(plus - other drainage features)

Pipe Culvert - two lines
reater than 900 mm in diameter)
plus - other drainage features)

A A A A

=
" Face of Wwall

<

<
<
<

a Curb

wall

Existing Guard Railing
(to be modified)

New Guard Railing

Concrete (Median) Barrier

Wall on Barrier

Temporary Railing (Type K)

Double Thrie Beam Barrier

Curb without Gutter

Curb with Gutter
(curb-lip, flow line, back-top of curb)

Fence

Ditch Flow Line

Existing Walls or Barriers should be shown as hollow filled
(See example of Wall below)

Y S | W— C—

Existing Wall

AERIAL UTILITES

—-E

HOHp——
~Hohy——

—-e

— == TC—— —— - {OH————=-TC

-E New Electrical

-e Exist Electrical

New Telemeter Cable

—--tc ——-H{oh)j———--tc Exist Telemeter Cable
—_——T ——— = { OH --T New Telephone

JEE— ——-{ohf—————--t Exist Telephone

—-s TV ———-{OH—— — - TV New Television
—ety — — —— - {Ooh—— —— - tv Exist Television

— F0—— —— ——{OH}— —— —F0
— fo— —— ——oh}— —— —fo

New Fiber Optic

Exist Fiber Optic

o1sT| county

KILOVETER FOST JSHEET] TOTAL
ROUTE l TOTAL PROJECT rNo.[

SHEETS

l

etric

\ 4

Rm'zg[%wm [Sil;ztﬁ’ %

July 1, 2004

PLANS APPROVAL DATE

agents shalt nor

The State of California or Its officers or
t be_respor I

or compieteness of electronic coples of this pian
sneer.

nsible for fhe accuracy

To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

UNDERGROUND UTILITIES

f—_—
- w _— w —_— w—
—=C - -G - -6—
] - -9 - 9
——— e S5
— s ——--s—— - ——--s—
—-E -E E—

-e -e -e—
—--T --T =T
—-t -t -t—
=== (S —— == (S —
—---gs —---gs —---gs—
—_————— ) — — — -0 —
—--0———--0o———--0—
—_— TV e Ve e e TV—
—-tv— - tv——— - -tv—o
—_——T—- -ST—- -ST—
—-st - -st - -st—
—--1t——--T1C————--TC—
—--tc —--tc —--tc—
—--$p————--Sp————=--SD—
—--sd —--sd ——--sd—

New Water

Exist Water

New Gas

Exist Gas

New Sewer

Exist Sewer

New Electrical

Exist Electrical

New Telephone

Exist Telephone

New Gasoline

Exist Gasoline

New Oil

Exist Oil

New Television

Exist Televison

New Steam

Exist Steam

New Telemeter Cable

Exist Telemeter Cable

New Storm Drain

Exist Storm Drain

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

SYMBOLS
(SHEET 1 OF 2)

NO SCALE

[ A10C |

NV1d P1S v00C

0LV

07-14-04




PHOTOGRAMMETRIC MAPPING LINES AND SYMBOLS
PHOTOGRAMMETRIC MAPPING IS DPOPPED OUT ON FINAL CONTRACT PLANS

Lane Stripe

Edge of Traveled Way
(State Highway)

Edge of Traveled Way
(Other)

Edge of Asphalt (Shoulder)
Concrete

Guard Railing

Median Barrier

Fence

Masonry Wall

Masonry Wall and Fence
Retaining Wwall

Retaining Wall and Fence

Retaining Wall and Masonry Wall

Flowline (Natural and Manmade)
Edge of Body of Water,
Surface Hatched and

Spot Elevation on Surface
Deck

Building

Covered Porch or Parking

Dirt Pile, Rock

Pool, Spa

Trees, Brush, or Vegetation
over Y, contour interval
in height

Vineyard Row

Cattle Guard

Overhead Sign - Single Post
Overhead Sign - Two Post

Trail

Dirt Road

SYMBOLS
ENLARGED FOR CLARITY

50O
O
O

/
e @ @—H

TS RS
@

O ®

N L

Left Turn Lane Arrow

HOV Lane (High Occupancy Vehicle)

Drop Inlet, Round Drop Inlet
Manhole

Fire Hydrant

Valve Cover, Stand Pipe,
Well, Utility Box, Railroad

Crossing Standard

Utility Pole, Pole and Wires,
Pole with Wires and Anchor

Transmission Tower

Electrolier, Electrolier on Pole

Traffic Signal, Railroad Signal

Call Box

Signs - Single Post, Two Posts

Single Tree, Palm
Marsh or Swamp

Crash Cushion

TANK @ Tank
TOPOGRAPHY
304 Index Contour
—— " Intermediate Contours
"—vﬁm//\ Index Contour

—_—

—_—
- ———

342.43

GNV Contour
(Ground Not Visible)

Depression Contour

GNV Depresion Contour

Spot Elevation
(at decimal point)

RAILROAD

e
Scale 1:1000

Scale 1:500, 1:200

CONTROL POINTS

Horizontal and Vertial Control Point

Vertial Control Point

& Horizontal Control Point

WATER WAYS

Land
/\\
\g/ Ocean
o N

\ ‘ REGIHPEp L IVIL €

o1t county | Route

etric J C.él

KILOMETER FOST |SHEET] TOTAL
TOTAL PROJECT |” NO. |SHEETS

July 1, 2004
PLANS APPROVAL DATE

The State of California or Its officers
agents snall ot be_responsivie For the
or completeness of electronic coples of 1

To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

BOUNDARY LINE

State __

County _

Subdivision, Section, Grant _

Rancho

Rivers, Streams and Creeks - small (One Line)

Rivers, Stfreams and Creeks - large (Two Lines)
(which defines the water edge)

aoLv NVid PiS ¥00¢C

Ocean -(Graduated Line Weights)

Water Edge, Lake, Pond, Swamp

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

SYMBOLS
(SHEET 2 OF 2)

NO SCALE

A10D

07-14-04




DETAIL 1
——
—

DETAIL 2

i1

DETAIL 3

DETAIL 4
——
—

DETAIL 5
e el

—

DETAIL 6

‘4

DETAIL 7

i

DETAIL 8
——
——

DETAIL 9

X

DETAIL 10

X

DETAIL 11
——

—

CENTERLINES
(2 LANE HIGHWAYS)
.14 5.8 m 14 5.8 m .14
=) s

14.64 m

[ =i d

Detail 3 deleted

e 14.64 m -
.44 4 4.88 m ,.2.44 (2.44
B ©00 006 B
1.22 m—» 1.22 m—=  f—
3.66 m, 10.98 m 3.66 m,

=368 My 1098 M 5.60 My

e 14.64 m -
L 5.49 m 3.66 m 5.49 m ]
a BRI [
- 14.64 m -
[ 5.49 m 14 3:66_m, 5.49 m
Ing e t ol
5] QBB 06 [
1.22 m—»
LANELINES

(MULTILANE HIGHWAYS)

214 5.18 m %14 5.18 m 214 ¢

—/ —/ —
- 14.64 m -
.59 214 5.18 m 214 2.5
m — — i ]
14.64 m
5.44 0.2.44 4.88 m_,.2.44 p.44
m 00O OO0 m
M 122 m
3.66 m, 10.98 m 3.66 m,
—/ —/

LANELINES (CONT)

(MULTILANE HIGHWAYS)

DETAIL 12 . 14.64 m L
— 5.49 m 3.66 5.49 m
m —) i |
—
DETAIL 13 . 14.64 m =
— L 5.49 m *3.66 m* 5.49 m J
m 0000 m
1.22 m—+ =
43.92 m
DETAIL 14 14.64 m ,,, 14.64 m ., 14.64 m
— 3.66 @, N
B OO0OO B OOOO B OOOO B
— 122 m
43.92 m
DETAIL 14A 14.64 m ,,, 14.64 m ., 14.64 m
— 3.66 @,
B C— B C—3 — B
——
NO PASSING ZONES-ONE DIRECTION
DETAIL 15
—— 2,14” 5.18 m ;&.Mq 5.18 m ;.14n
EZ=R e
——
DETAIL 16 < 14.64 m L
—— .59 ¥ 14 .59 quﬂ
@ p
e o z = e oo 1 *
—_— ?_M—."mzmm?so
DETAIL 17 . 14.64 m -
- .44 0.2.44 p.2.44 7.32.m
000 o006 Oif
MOOROOMOOOOOME
— > 1.22m
DETAIL 18
- 3.66 m, 10.98 m " 3.66 m, 75
R |
——
DETAIL 19
—— - 5.49 m ' 3.66 m 5.49 m |
4] R ] { s
% % R 8 2 *
> ?‘ 7.32.m E 7.32.m 3 e
DETAIL 20 14.64 m
—— 5.49 m 3.66 m 5.49 m
75
8 ©000 @t
MOOOOOMOOOO MY
— - R-1.22m

NO PASSING ZONES-TWO DIRECTION

DETAIL 21
—~—

S RRRRRRRRRRRRe R RIRIRL

—

DETAIL 22

KILOMETER POST |SHEET] TOTAL

DIST| COUNTY ‘ ROUTE TOTAL PROJECT |  NO. |SHEET

s

[ l |

R[;ST[R[D CIVIL ENGINEER

July 1, 2004 o
PLANS APPROVAL DATE
Tre State of california or its officers or
agents shall not be responsibie for the acouracy
or compiefeness of electronic coples of this plan
sheet.

__C46402
1.3-31-01

Chltrapstrtw s Gt aitel

50
f— i
——
DETAIL 23 - 7.32 m 732 m
—— I [ l22me | (75
&@@@@@&@@@@@E[
BOoO00OOBBOOOORET
——
LEGEND
MARKERS
e s wnite Nonretioctive TYPICAL LANE LINE DELINEATION
@ TYPE AY Yellow Non-reflective IN ADVANCE OF EXIT RAMP
DETAIL 14
[B TYPE C Red-clear Retroreflective // or 14A
] TYPE D Two-way Yellow Retroreflective | I\I\
ﬂ TYPE G One-way Clear Retroreflective —— ﬂ \: —— —
— — ——
[l TYPE H One-way Yellow Retroreflective ‘ ‘ ‘ ‘ ~a
43.92 m~ T L 4392 m EXTT
LINES e .8 Kk .8 k 90 m
1 100 mm wnite or 132
=+ 43,92
] 100 mm Yellow NOTE . ¢ "

—~—

MARKER DETAILS

Direction of Travel

Retroreflective Face

TYPE A & TYPE

Detail 14 is to be used in combination
with Detail 13. Detail 14A is to be used
in combination with Detail 12.

AY
98-105 98-105
| e
10-19 10-19j

V.
|

48-105

TYPE C & TYPE D TYPE G & TYPE H

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

PAVEMENT MARKERS
AND TRAFFIC LINES
TYPICAL DETAILS

NO SCALE

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN

A20A

NvVid P1S v00¢

vocv

05-07-04




LEGEND prsTT comrv | roure | GERETERLE [ I
LEFT EDGELINES MEDIAN ISLANDS MARKERS 100 mm White
RTINS -_ TYPE ;
DETAIL 24 O1IDED e so DETAIL 28 O T e errecrive 100 mm vellow etric | Donell € Zhre
; —— 75 B TYPE D Two-way et Direction of Travel \ ‘
—— 0.62 m SRR s Yellow . Jul 2004
\Edge of traveled way MTnimumi . Af Retroreflective Th:L;:JSr w:n:v:: nim —
) ] @ TYPE H One-way o ampresanecs ot Srronte copret o his
44[ 75 ellow . sheet.
DETAIL 25 - - = Retroreflective INTERSECTION To gef to the Calfrans web Sife, go fo: ifp://www.dof-cagov
, —_
— Y TREATMENTS
o aoe 014 :;O\:Ied " ] TSO DETAIL 34 30 m_Minimum 30 m_ Minimum
I : ol Lo — .66 @ 5.49 m, 5.49 m, 3.66 . 5.49 m,] L 7.32m 7.32.m 7.32 m W .
) () [l I m [ [ [y
DETAIL 25A 5o DETAIL 20w TZn o 20 | FHTt
50 T 3 s R
- - - - 8 1 50 - 7.32.m 732 m 7.32 m . 5.49 m,|3.66 p|,5.49 m,]| 5.49 m,|3.66 s
0.62 m e e S L
7.32 m 7.32.m ﬁso M MU T DETAIL 34A 66 10.98 m 66 §| . 30 m_Minimum =
DETAIL 26 Edge of traveled way Jy . =R £
. Edge of traveled way . 5 30 m Minimum J E' .66 10.98 m .66
— o @ DETAIL 35 250 may m‘L 3 30 m_Minimum ) N
ot 14.64 m o 50 . .50 mows *L *I* 214 mbd 732 m 7.32m r'] 5 P4
B =3 a e i b3
DETAIL 27 = 75 DETAIL 30 .32 m 7.32.m F] 2 = B
5§50 - k122 m s FL= o 7.32m 7.32 m E 75 o
062m BHOOOCOEHOOOOOH 1 30_m_Minimum | it
— E‘\que of traveled wayg—Lso MlmrnumjL HEEEOOHOGOOOH | DETAIL 35A Fgﬁg rnnq r(_, a
| 14.64 m | <_t i I B
" " T BoooeoR0eeeeR 1 ¥ B ] 2
RIGHT EDGELINES HoooooHoo000E T —>L—’b T >
DETAIL 27A 4
TWO-WAY LEFT TURN LANES
Detail 27A deleted DETAIL 31
- s MARKER DETAILS >
N
98-105
pm— (=]
DETAIL 278 .66 10.98 m .66 10.98 m ugzol G @
- 0 50 ‘é1 oo 10-19
\Edge of traveled way t —— €
- 29.28 - 82
RIGHT EDGELINE EXTENSION THROUGH DETAIL 32 " &
INTERSECTIONS -
_— TYPE AY TYPE D TYPE H
DETAIL 27C -
Retroreflective Face
3.66 m 66 m
0.92 m — &
L 29.28 m J
DETAIL 33 29.28 m STATE OF CALIFORNIA
P 7.32 m 7.32 m 7.32 m 7.32 m 7.32 m 7.32 m DEPARTMENT OF TRANSPORTATION
H00000H00000H00000H0P000HEO000H00000E T
a YT Yy 2 A A PAVEMENT MARKERS AND
1.22 me ke 5.49 m, . 3.66 ., 5.49 m,|, 5.49 m,3.66 p 5.49 m TRAFFIC LINES TYPICAL DETAILS
0000 8 0006 ©000 B NO SCALE
HOOOOOREHOOOORHOOOOOHOOOOOEHOOOOO @@@@@@T 3-3.6 m ALL DIMENSIONS ARE IN
L 2926 m 4 Los MILLIMETERS UNLESS OTHERWISE sHown | A 2 0B

04-23-04




KILOMETER FOST |SHEET] JOTAL

DIST| COUNTY ‘ ROUTE TOTAL PROJECT |  NO. |SHEETS
EXIT RAMP NEUTRAL AREA (GORE) TREATMENT | @//‘g | ]
etric {/ﬁ Fhore =
DETAIL 36 REGISTERED CIVIL ENGINEER 7
— ~ Edge of traveled way (mainline) \ ‘
A o fosom/ July 1. 2004 E
@ { PLANS APPROVAL DATE
S0 o @ a a ] e Srare o Canlrornia or Jrs aTicers or
_ L) I/ ogents snall nof be responsivie for ihe accuracy
i - - T - X . or complereness o electronic coples of his plan
@ = 200 mm White See Detail 27B// 100 mm White line’ [sheer.
Line Std Plan A208 To get fo the Calfrans web sife, go fo: Miips//www.dat.cagor
St Detail 25A
s B | LANE DROP AT EXIT RAMPS
27.42 o
DETAIL 37 Repeat at 0.8 Knr-ln intervals 1.83 m\ See Detail 36-
0.91 m
B 100 mm Yellow line — . ‘ 9.14.m 9.14.m 9.04m ., 9.04m L_L_hx‘wf 90 n W
Edge of traveled way (ramp) - —— [ [ ‘ /
[1] 1]
ENTRANCE RAMP NEUTRAL AREA (MERGE) TREATMENT NN P . qu . B B
— BEI I A AN T 200 mm White 1i
- i i 3.66 ite line \ X
DETAIL 36A 100 mm White line - Edge of traveled way (mainline) To,m m " ‘See Detail 388
— 1.83 m Std Plan A20D
I I 27.42 m 183 m
gee Bemils ZB7B //}' ? DETAIL 37A Repeat at 0.8 km intervals 0.91 m See Detail 36\ N
td Plan A20B — °
i 9.14 m 9.14 m 9.14 m f 9.14 m I A *¥ 90 m
100 mm White line” T 'lrr ) (o]
N ) — Y
__—=— See Detail 8, 9 or 10 |
200 mm Wnite tine —— e K marsars optional 88 @ 88 88 @ 88 88 @ 88 88 B 88 88 E 88 ﬂg%%e »
- 100 mm Yellow line 3 " — 366 m \ a"
1.32/rn//'/"" S~ Edge of traveled way (ramp) 0.91 m gig gleafr?iLZ}OeDB
o 1.83
o % The solid channelizing line shown may be omitted on v
short auxiliary lanes where weaving length is critical. r
i >
55 Betails 2o LANE DROP AT INTERSECTIONS >
DETAIL 37B 27.42 m 1.83 m
ENTRANCE RAMP NEUTRAL AREA (ACCELERATION LANE) TREATMENT \
; 9.14 m 9.14 m ‘ 9.14 m ‘ 9.14 m @;.91 m >
DETAIL 36B 100 mm White line Edge of traveled wa inli N
, y (mainline)
—_ ° D80 010 OiQ D010 O O — o
£ 200 mm White line ) o
See Details 278~ 3.66 m See Detail 38
Std Plan A208 = ?2; $ Through traffic e Std Plan A20D ~
200 ’
@ White line” 1.83 m
DETAIL 37C 27.42 m 0.91 m
200 mm White line —— } 9.14 m 9.14 m I 9.14 m I 9.14 m ’T‘l‘ ¢ !

100 mm Yellow line ®

.
\ Edge of traveled way (ramp)

sorﬂ ss @ 88 88 0 83 g8 @ 88 88 @ 88 88 A 88 HA888 8588%
50

s — MARKER DETAILS 366 m see Detoil 38C

gt:g g(le;rrc‘ﬁkzzoféA 98-105 -, 98-105 L ‘?:; $ Through traffic e Std Plan A20D~
——

16-20 ),

—1 10-19F To-19 % STATE OF CALIFORNIA
LEGEND 154531 DEPARTMENT OF TRANSPORTATION
MARKERS : ] PAVEMENT MARKERS
@) TYPE A White Non-reflective §'§ - AND TRAFFIC LINE

B TYPE C Red-clear Retroreflective & ' A - TYPICAL DETAILS
(M TYPE G One-way Clear Retroreflective TYPE A TYPE C TYPE G NO SCALE
-

Direction of Travel 7 . ALL DIMENSIONS ARE IN
] retrorefiective Face MILLIMETERS UNLESS OTHERWISE sHown [ A 20C

04-23-04




oist] county | roure [ KEOMETER FOST FHE oo
CHANNELIZING LINE LEGEND | [ |
MARKERS etric @we//é’%‘wﬂ
DETAIL 38 _—— 200 mm White Line REC{STERED CIVIL ENGINEER
1 ¥ | O TYPE A White Non-reflective \ ‘
{;’ @ ] ;,vrtl { () TYPE AY Yellow Non-Reflective PJLA”N' Apr!mioé):[
| 7.32 m L 7.32.m 20 .
|] TYPE G One-way Clear Retroreflective
Througn Troffic 100 mm Yellow Line
To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov
DETAIL 38A 200 mm White Line ~=—  Direction of Travel
¥ | Retroreflective pavement
{ f MARKER DETA'LS :r?gkgg g;‘csg:r!iireom Retroreflective pavement
- N\ 0-5 mm, See Note 3 Z‘,?g'f{ fgcees';he\r r 0-5 mm, SeeY Note 3
16-20 —
— Y
DETAIL 38B ——— 200 mm White Line I Y T\TTT T‘V 1
e a af 50 7 1.5-4.5 SECTION B-B vor SECTION A-A var
P 2 N 7
‘i} [i] @ 50;}1] {;' . io ////////% Retroreflective pavement
L 7.32. m N 7.32 m N Retroreflective Face S5 - marker at downstream zzti%:eglfceﬁkv:e pavement
& end of recess - f recess —
% [\ i 4_\5 d_ end o N, 4_\5
DETAIL 38C TYPE A & TYPE AY TYPE G R - f-——1= & ')
1888881888884 M—u 50 e 3 L so0 nm 300 mal o0 mm | 1502 S
s> ‘ ‘ T Finished Eggidswgeyd Surfoce7 M PLAN -h
VE2M="" i m 7.32 m \foadway Surface / One-Way Traffic Two-Way Traffic
i ' \ : 100 to 200 ; // (Type 1) (Type 2) n
~*
o o1 RECESS DETAIL FOR o
BIKE LANE LINE T+ RETROREFLECTIVE PAVEMENT MARKER -
DETAIL 39 150 mm Wnite Line Thermoplastic Material - ;
L ¥y Il
{
' ' DETAIL FOR RECESSED 116-123 116-123 - RECESSED MARKER z
NOTES
INTERSECTION LINE THERMOPLéiTNIO?eJRO':fBFIC STRIPE LI;I Ei 1.506 typical tratic 1 >
. .See typical traffic line
BIKE LANE RECESSED THERMOPLASTIC NOTES o 7 ot SeTaLay ke pettee |\
DETAIL 39A 60 m Infersechon A. See fypifcol Trc’:f'fic Iilrﬁf details for Retroreflective Face Egéﬁrinreeng Omc_:rr;);eersz. rgiggls‘. 1 8
pavement marking patterns.
— I% {— I:I 8. Th P L —i 2.The retroreflective
. The top of the thermoplastic installed pavement markers shown
~— 150 mm White Line ‘1"'6";?‘_?5;:% DGTVrfemem shall be 0 to for recessed installations
2.44 m— Lq1.22 m . w pavement surface. are not fo ge~usfd| f?,'j
non-recessed installations.
fSO*GZ 50- 62j 3.The top of pavement
LANE LINE EXTENSIONS markers installed in recesses
THROUGH INTERSECTIONS TWPEC& TYPED ~ TYPEG& TYPEH  onensrfoee ™ ™
ee Notes nd 2.
DETAIL 40 DETAIL 40A
0.0 1.83 RETROREFLECTIVE PAVEMENT MARKER
.30 mow e85y .
0O o § o o 5 é}’\?fg” 600 FOR RECESSED INSTALLATION
100 mm White Line — Type A Non-Reflective
STATE OF CALIFORNIA
CENTER LINE EXTENSIONS DEPARTMENT OF TRANSPORTATION
THROUGH INTERSECTIONS PAVEMENT MARKERS
DETAIL 41 DETAIL 41A AND TRAFFIC LINES
183 TYPICAL DETAILS
0.30 m- =52y —+ 122 m

B

)
i

2

B3

©egoeo0600 NO SCALE

N
T—100 mm Yellow Line T— Type AY Non-Reflective ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN A20D

04-23-04




DISTI COUNTY ‘ ROUTE TOTAL PROJECT

KIOWETER POST [SHEET] TOTAL

. |SHEETS

r— 1.07 mﬂ

t—l.m m——T

.

A=2.88 m?

TYPE 1(7.32 m) ARROW

i A ]
a I /A
R aa
LN
/m A
[ i
ZANNIEIIZINN
’; ?j}::g
i TYPE |(3f8§0 :ﬂ) ARROW
| T‘i .83 mﬂ -
300 mm GRE)i:s:ZOL; . '/_
TYPE 1(5.49 m) ARROW ( i e
NI
. “
300 mm GR‘HJOOL

300 mm GRID 4304:

A=1.39 m?
TYPE IV _(L) ARROW

(FOR_TYPE IV(R) ARROW,
USE MIRROR IMAGE)

NOTE
MINOR VARIATIONS IN DIMENSIONS
MAY BE ACCEPTED BY THE ENGINEER.

ril.mmﬂ - 274 m o
[\ ‘ A
/ [\
E [\
AN / \
//
\ l: 7 ‘Y
/ i VY
/ z KN )
/4 _5 N\ \| |/,
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TYPE VI ARROW
RIGHT LANE DROP ARROW
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\
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A=2.51m?
TYPE VII(L) ARROW

(FOR TYPE VII(R) ARROW,
USE MIRROR IMAGE)
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A=3.90 m? A=6.78 m?

TYPE 111(L) ARROW TYPE 111(B) ARROW
(FOR TYPE I11(R) USE MIRROR IMAGE)

NOTE

MINOR VARIATIONS IN DIMENSIONS
MAY BE ACCEPTED BY THE ENGINEER.

A=4.08 m2

TYPE 11(L) ARROW
(FOR TYPE Il (R) USE MIRROR IMAGE)
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TYPE [1(B) ARROW

DEPARTMENT OF TRANSPORTATION

PAVEMENT MARKINGS

A=5.48 m?

STATE OF CALIFORNIA

ARROWS
NO SCALE
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MILLIMETERS UNLESS OTHERWISE SHOWN A24B
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See Note 2 =
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>
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/ 40(\7 \ ,—~\ ,—~\ A=0.19 m2
BICYCLE LOOP
FiEEEEIY < a1l s L/ DETECTOR SYMBOL
! N Y \ N U L \ o NOTES
5 . Minor variations in dimensions may be accepted
by the Engineer.
1 uS LT ERLL o e paniing sy e g koonn on e
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! . AL+ INOMATTN B \_/ st O SR
300 mm GRID 1 3 3
w650 nl ¢ tﬁ L tﬁ b F Lo PAVEMENT MARKINGS
RAILROAD CROSSING SYMBOL 200 200 200 SYMBOLS AND NUMERALS
%65 m2 DOES NOT INCLUDE THE 0.6 m x VARIABLE 142 m 1.42 m 150 m
WIDTH TRANSVERSE LINES. A=1.63 m2 A=1.53 m2 A8 m2 NO SCALE
NUMERALS MILLIMETERS UNLESS OTHERWISE SHOWN A24C
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/N L TR AEAND. i ./ =+ L : \_/ < L L LA 5 i\oo
£=0.93 m? ks £=2.97 m? + koo AzL76 mZ k00 A2.42 m2 k00 A=1.67 mZ k00 / +
AZ0.46 m? + k50
NOTES WORD MARKINGS STATE OF CALIFORNIA
) If a message consists of more than one word, it should (3) Minor variations in dimensions may ITEM m2 ITEM m2 ITEM m2 ITEM m2 DEPARTMENT OF TRANSPORTATION
read “UP”,i.e., the first word should be nearest the driver. be accepted by the Engineer. XING .95 | YIELD 2.23 BIKE 0.46 PED 67 PAVEMENT MARKINGS
(2) The space between words should be at least four times (4 Portions of a letter, number or symbol A\:,EG'D Zl‘?: S’Scwgggt ;g? 5;%“; 223: gﬁx:@il 2.23 WORDS
the height of fthe characters for low speed roads, but may be separated by connecting - - = -
not more than ten times the height of the characters. segments not to exceed 50 mm in width. LANE 0.56 TURN 2.23 LEFT .76 |VEHICLES| 3.90 NO SCALE
The space may be reduced appropriately where there is RIGHT 2.42 | HERE 2.42

limited space because of local conditions.
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See Note 5
100 —+ 100 f+ 100—+} b 300 mm White line
/
A=2.23 m? A=2.51 m? A=1.95 m? \ / |
I 1
AN el ettt L
N ) YIELD LINE
Of
300 mm—w p—  (PO%
Sle . . N
Sle White series of o
isosceles triangles o
SH BH A8 ~ )
/
n 7
IZOO IZOO IZOO -+
‘ Direction o
7 7 / 7 of travel -
100 —+ 100 —+ k— 100+ k— -
A=2.14 m? A=2.23 m? A=1.86 m? g\ >
Z
N r 7N >
\ N
W L I
| i m
| | | 4t
i “ N /0
’ 1 DN TR wilN
200 —200 | L 200 L 200 ™ A 3
4 N L - 1 ARARRRARHAN /
,J, Lf L)L T - L i | f N 1 - - - 1 ¥ f
100—+ k¢ 100—+ — 100—+ ke 100—+ k 40+
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See Notes 6 and 7
NOTES
If a message consists of more than one word, it should read "UP", 5. Crosswalks contiguous to schoolgrounds are to be 300 mm yellow
i.e. the first word should be nearest the driver. lines in place of 300 mm white shown. STATE OF CALIFORNIA
) ) - ) WORD MARKINGS DEPARTMENT OF TRANSPORTATION
. The space between words should be at least four times the height . The words "NO PARKING" pavement marking is to be used for parking > 3
of the characters for low speed roads, but not more than ten times facilities. For typicallocations of markings, see Standard Plans A90A ITEM ul ITEM m PAVEMENT MARK'NGS
the height of the characters. The space may be reduced and A90B LANE 2.23 NO 1.30
appropriately where there is limited space bécause of localconditions. POOL 204 | BIKE .95 WORDS AND CROSSWALKS
7. The words "NO PARKING", shallbe painted in white letters no less than CAR 158 BUS 1.86
. Minor variations in dimensions may be accepted by the Engineer. 300 mm high on a contrasting background and located so that it is - - NO SCALE
visible to traffic enforcement officials. CLEAR 2.5 ONLY 2.04 L
. Portions of a letter, number or symbolmay be separated by connecting KEEP 2.23 FWY 1.49 ALL DIMENSIONS ARE IN
segments not to exceed 50 mm in width.
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Rumble strip ——

SECTION A-A

25—+ fe—

_~ Rumble strips (Indentations
/" in new Asphalt Concrete

( Surfacing) \\
/ \\
S
e \

300 //
\\TTT P } } |

A
25
S N . 2
T
= é/’ \g 3 3
X
N

PLAN
ASPHALT CONCRETE SURFACING
ROLLED-IN INDENTATIONS

ETW
/| Traveled way

\_/
5
SECTION b

B-B
~ Rumble strips (Indentations
/ in new Portland Cement
25 mm R [ Concrete)
Typical ‘

»
\
\ 300 Ve
\ yp e
/,,/
aB/V _\g

4-@
-9

PORTLAND CEMENT CONCRETE
ROLLED-IN INDENTATIONS

DETAIL B

Asphalt Concrete or
Portland Cement Concrete shoulder

LOMETER POST |5

pIsT OTAL _PROJECT

county | moute [ K]

‘ )
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\ ‘etric RQi%Cg;L%(M

July 1, 2004
PLANS APPROVAL DATE

The State of California or Its officers or
Fs shall not be_responsibie For the ac
omplefeness of electronlc coples of 1

To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

DETAIL A
Asphalt Concrete or ETW
Portland Cement Concrete shoulder Traveled way /| /
/4 )
300 mm v v
200 0, Typ 150 mm Min
100 300 mm Max

See Note 2

1100 |5 k] 200 Ql, See Note |

F ] \

4

/b=

\
\lLeft Edgeline Stripe Right Edgeline

‘5
¥
T Rumble strip
&

RUMBLE STRIP PLACEMENT
LEFT OF DIRECTION OF TRAVEL

TYPICAL ROLLED-IN RUMBLE STRIP
SHOULDER PLACEMENT

=g
R / Rumble strip ——
Stripe~

t
0

RUMBLE STRIP PLACEMENT
RIGHT OF DIRECTION OF TRAVEL

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

NOTES:

Where bicycles are permitted, shoulder rumble strips should not be used right of direction of travel unless a minimum of

1.5 meters of clear shoulder width for bicycle use is available between the rumble strip and the outer edge of the shoulder.

Where bicycles are not permitted, a minimum of L2 meters of distance is required between the rumble strip and the outer
edge of the shoulder.

~

. Unless otherwise shown on the plans or specified in the special provisions, the 150 mm offset from the edge of fraveled
way to the edge of the rumble strip shall be used for rumble strip placement right of the direction of travel.

SHOULDER RUMBLE STRIP
DETAILS
ROLLED-IN INDENTATIONS

NO SCALE
ALL DIMENSIONS ARE

L IN
MILLIMETERS UNLESS OTHERWISE SHOWN A40A
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PLAN
GROUND-IN INDENTATIONS

ST counTy RILOMETER FOST JSHEET] TOTAL
D“Tl COUNTY ‘ ROUTE l TOTAL PROJECT No.[su[m

s
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etric 1. { au,
\ ‘ REGISTERE[JCIVIL ENGINEER

July 1, 2004

PLANS APPROVAL DATE
The State of California or Its
agents shall ot be_responsidie for ihe accuracy
or compieteness of electronic coples of this pian
sneer.

To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

ETW ETW
Asphalt Concrete or Portland Cement Concrete shoulder Traveled way /\ “\ Traveled way _Asphalt Concrete or Portland Cement Concrete shoulder I\
s =\
v N
300 300 -mm 150 mm Min 100 See Note |
o 300 mm Max
rﬂ’fsg See Note 2 | “

!
Bji :Rumb\e strip A\

RUMBLE STRIP PLACEMENT RUMBLE STRIP PLACEMENT

LEFT OF DIRECTION OF TRAVEL RIGHT OF DIRECTION OF TRAVEL

Left Edgeline Stripe Right Edgeline Stripe-

/_> <J\\ /‘ Rumble strip : j;s

TYPICAL GROUND-IN RUMBLE STRIP
SHOULDER PLACEMENT

NOTES:

~

Where bicycles are permitted, shoulder rumble strips should not be used right of direction of travel unless a minimum of

1.5 meters of clear shoulder width for bicycle use is available between the rumble strip and the outer edge of the shoulder.

Where bicycles are not permitted, a minimum of 1.2 meters of distance is required between the rumble strip and the outer
edge of the shoulder.

. Unless otherwise shown on the plans or specified in the special provisions, the 150 mm offset from the edge of fraveled

way to the edge of the rumble strip shall be used for rumble strip placement right of the direction of travel.

N
Nem

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

SHOULDER RUMBLE STRIP
DETAILS
GROUND-IN INDENTATIONS

NO SCALE

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN A40B
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at planned
finished surface
PLAN
See Note 2
BACKFILL
/ Planned
[ grading
| plane

grading
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3oo+h+ +H*300
SECTION
RECESSES AT DRAINAGE INLETS

Roadway or
ditch
excavation

Roadway or ==
ditch

3004‘,* +H¢ 300

CULVERT

f

PLAN OF WING WALL

EXCAVATION

300+ P>4 t+ 300

300+ =+ 300
SECTION A-A

—
— ]

s Flow
Culvert "”e\'

\ Roadway or

(I

300+ k- ditch excavoﬁon* L 300
SECTION B-B
WING WALLS
EXCAVATION BACKFILL
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embonkmenf grading plone~y
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! 4 . x
4 FBOO excavation ( 7 L
SLOPE_PROTECTION \Rmmﬁﬁgi“A‘*3” 300 +f e +f 300
See Note 3 ditch excavation
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Top of
e U | o
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plane gutter y
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CULVERT

PLAN OF WRARPED WING WALL
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SECTION A-A

SECTION B-B
WARPED WING WALLS

~Roadway or I
ditch excavation

o1t county | Route ER 02T
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PLANS APPROVAL DATE
Tt State of California or Iis officers of
gents snallnot be responsiole for the gecurat
or completeness of eictronlc oot of
sheer.
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To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

BACKFILL

NOTES

1.

— grading plane

Ditch or channel
+ {+ Less than 4 m

>
WTCF\ or channel

4m or more » e

This drawing indicates the work to be done and
limits of payment for:

Roadway Excavation

Ditch Excavation

Structure Excavation for Slope Protection
Slopes and dimensions may vary to fit field conditions.

Top limit of structure excavation is original ground
if ditch is not excavated.

LEGEND

7] structure Excavation
E Structure Backfill

B3] piteh Excavation

Roadway Excavation
m Roadway Embankment
;ﬂ%@ Original Ground

| Slope Protection

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

EXCAVATION AND BACKFILL
MISCELLANEOUS
DETAILS

NO SCALE

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN

A62A
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CRIB WALL, ON SLOPE

Toe of fill

FS or GP é
06

} —=1+ [+300
300+ ke

REINFORCED CONCRETE OR
TIMBER CRIB WALL

GP

FS or GP

"JOO
METAL CRIB WALL

NOTES

I. Roadway embankment is not delineated on excavation
drawings for clarity.

~

. Embankment, if any, must be in place before structure
excavation is made.

“

If no roadway or ditch excavation or embankment is
involved at fhe wall, structure excavation will be measured
from the original ground.

IS

. No deduction for crib wall member volumes is made from
structure backfill quantities.

. When an embankment settlement period is required, the
upper limits of structure excavation are raised to conform
to the elevation of the embankment after the settlement
period or, when an embankment surcharge is used to the
finished surface and grading plane elevations.

. Embankment slopes to be as steep as material permits. Slope
assumed to be I:| for purposes of quantity calculations.

o

o

Toe of
Wg fill
e300 L300t oke300
\ -

06

RETAINING WALL IN FILL, ON SLOPE

06

+ k300

300»1 L 300——l

FS
GP gZTended GP 8 cP ecsfended
?/7% Roadway B 7%
QW//////Ag Embankment %}//}% Eﬁﬁiﬁ%enf
300‘4 1*00 3()0"l l‘ 300*l - 300*‘l 1* OO-J L
06

RETAINING WALL IN FILL

300
06
P
llivZ
06 o
o %///4/43 e il
300+ ke 300wk 300+ Hhe00 300H k- T ke300

RETAINING WALL IN FILL AND CUT

S|

/
072,72

L— 300-4 L— 300 ->l L—

RETAINING WALL IN CUT

300-4 L—

k300 + 300

KILOMETER FOST |SHEET] JOTAL

DIST| COUNTY ‘ ROUTE l TOTAL PROJECT | NO. |SHEETS
SLOPE BEHIND WALL FLAT BEHIND WALL ‘ L [
EXCAVATION BACKFILL EXCAVATION BACKFILL EXCAVATION BACKFILL etric (k ﬁ gél
FS REGISTERED CIVIL RAGINEER
0 or Fs oP A, \
X
duly 1, 2004
Fs oy T
extended FS extended T T p Tre State of Callfornla or Ifs offloers o
06 or o Campierancs of aaironts: copres o 913 oo N
Fs | = sreer
7 Fs B // Fs / Roadway FS 7
7 7 / Roadway FS ? EoBomerant To gef 1o fhe Caltrans web site, go fo: hifp://www.dof.cagov
7/// %/ % Embankment — % 7
¥ i = %///’/////% SURCHARGE NOTES

A. Bridge embankment surcharges to
be placed at locations and to the

heights listed in the special
provisions.

GP B. Surcharge slopes to be as steep
Fs as stability of material permits.
R/W or !
restraint gg'f'l',‘;em;?{ period 23 m & Abutment
Catch point = See Note 6
Lo
face of
s 7,
S 300-+ k-
.
R/W or
restraint

BACKFILL
RETAINING WALL IN 0G \///
WITH SETTLEMENT PERIOD
AND NEXT TO R/W LINE
OR OTHER RESTRAINTS

l.

PLAN

FS - Pl d Finished Surf

£ 7 Domneq Finfened surfoce BRIDGE_EMBANKMENT SURCHARGE
GP

LEGEND

ABBREVIATIONS

0G - Original Ground

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

LIMITS OF PAYMENT FOR
EXCAVATION AND BACKFILL
BRIDGE SURCHARGE AND WALL

NO SCALE

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN

m Structure Excavation

% Structure Backfill

Mﬂm Roadway Excavation
300-*“4- |

[\ Roadway Embankment

Bridge Embankment
Surcharge

A62B
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ELEVATION

“—Toe of fill

\ \Top of fill

im

Roadway embankment is not delineated on excavation
drawings for clarity. Embankment must be in place
before strucfure excavation is made.

IN FILL

E

NOTE

,/OG
J
g%\r ] — -
[t}
ELEVATION

,\’é \ K ‘
: \ éf‘o\«ﬁ \
‘ |

\ \@\b
] A

PLAN

NOTE
If no roadway excavation is involved at bridge,

structure excavation is measured from
original ground.

IN_CUT

EXCAVATION BACKFILL pis] cowre | roure | R ERoECT [ s
-FS extended ‘
< g{ etric meu ﬁ l%’lz
N \ ‘ REGISTERED CIVIL IGINEER
Roadway FS FS July 1, 2004 huercan
Embankment PLANS APPROVAL DATE -
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06 \\30 0 4 le 4 F 300 300 4 ‘r‘ 4 F 300 or compieteness or elecironlc coples of 11 pian N PP
m To get to the Calfrans web site, go fo: hitp://www.dot.cagov
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— FS — |
Roadway —] FS — Road FS - ‘
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e P e Ll i ABBREVIATIONS
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o \M 06 inOO*H:l L 300 300 A&‘ L 300 0G Original Ground
SECTION B-B ) SECTION D-D FS  Planned Finished Surface
- - GP Planned Grading Plane
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f \ LEGEND o
FS ~FS 1%
(B2 soamar S OO stracrure excavation &
mbankmen | |
0k sk 300 [ 3005 300+
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SECTION C-C SECTION E-E Ummm Roadway Excavation e
q v
m Roadway Embankment -~
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N
Iz H H 44 HIH o
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SECTION G-G SECTION K-K
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FS
HH/}HH\ M > P P —.
GP or FS— N
or P s
[l |
300+H+ hesoo 00tk ke300 300445, 500 3004k 554
SECTION H-H SECTION L-L
e Ty STATE OF CALIFORNIA
i v DEPARTMENT OF TRANSPORTATION
LIMITS OF PAYMENT FOR
y 0P or FS~, EXCAVATION AND BACKFILL
BRIDGE
300+ q:EB?:OTION zo_oﬁk + 300 NO SCALE
_—— ALL DIMENSIONS ARE IN
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EXCAVATION BACKFILL EXCAVATION BACKFILL &
0G or GP @

IN_TRENCH IN _TRENCH

EXCAVATION BACKFILL > EXCAVATION BACKFILL

Embankment
constructed prior
to excavation

- )
85| SNV )
+ 600 -+ }+ 600

SAND BEDDING SOIL CEMENT BEDDING

EXCAVATION BACKFILL

EXCAVATION BACKFILL

IN TRENCH
EXCAVATION BACKFILL EXCAVATION BACKFILL
Embankment Embank +
constructed N A NN
prior fo SN prior fo SN

excavation

See
Note 5
kY

WD

excavation-

IN EMBANKMENT IN EMBANKMENT SAND BEDDING SOIL CEMENT BEDDING
A B
IN EMBANKMENT
MINIMUM ALLOWABLE CLASSES OF RCP FOR METHOD 1 MINIMUM ALLOWABLE CLASSES OF RCP FOR METHOD 2 MINIMUM ALLOWABLE CLASSES OF RCP FOR METHOD 3
Cover (in meters) Minimum Class & D-Load Cover (in meters)| Minimum Class & D-Load Cover (in meters) Minimum Class & D-Load
1.80 Class 11 50D 4.80 Class 11 50D 7.90 Class 11 50D
1.81 - 2.40 Class 111650 4.81 - 6.00 Class 111 650 7.91 - 9.70 Class 111 65D
2.41 - 3.00 Class 111 Special 80D 6.01 - 7.50 Class 111 Special 80D 9.71 - 11.50 Class 111 Special 80D
3.01 - 3.60 Class 1V 100D 7.51 - 8.50 Class 1V 100D 11.51 - 13.70 Class 1V 100D
3.61 - 4.20 Class 1V Special 120D 8.51 - 10.60 Class 1V Special 120D 13.71 - 17.00 Class 1V Special 120D
4.21 - 5.10 Class V140D 10.61 - 12.80 Class V140D 17.01 - 20.70 Class V140D
5.11 - 6.00 Class V. Special 170D 12.81 - 15.00 Class V. Special 170D 20.71 - 24.00 Class V. Special 170D
See Notes 6 and 9 See Notes 8 and 9
METHOD 1 METHOD 2 METHOD 3

REINFORCED CONCRETE PIPE

See Notes 1, 2, 7 and 10

EXCAVATION
EXCAVATION BACKFILL

Soil cement

60 bedding
(]
IN TRENCH ONLY IN TRENCH ONLY
CAST-IN-PLACE PRECAST

See Notes 7 and 11

NON-REINFORCED CONCRETE PIPE

LEGEND

m Structure Excavation (Culvert)

Structure Backfill (Culvert)
95% relative compaction

% Structure Backfill (Culvert)
90% relative compaction

g‘.}:?{}’i: Loose Backfill

NOTES

1.
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Unless otherwise shown on the plans or specified in the special provisions, the
Contractor shall have the option of selecting the class of RCP and the method
of backfill to be used, provided the height of cover does not exceed the
value shown for the RCP selected.
Example:
600 mm RCP culvert with maximum cover of 5.80 m the options are:
a) Class V Special or stronger with Method 1.
b) Class 111 or stronger with Method 2.
c) Class 11 or stronger with Method 3.
Cover is defined as the maximum vertical distance from top of pipe to
finished grade within the length of any given culvert.

The class of RCP, method of backfill and bedding selected shall be the same
throughout the length of any given culvert.

The '‘length of any culvert’ is defined as the culvert between:
Q) Successive drainage structures (inlets, junction boxes, headwalls, etc.).
b) A drainage structure and the inlet or outlet end of the culvert.
c) The inlet and outlet end of the culvert when there are no intervening
drainage structures.

Slope or shore excavation sides as necessary.

Embankment height prior to excavation for installation of all classes of RCP
under Methods 2 and 3A shall be as follows:
Pipe sizes 300 mm to 1050 mm [ D = 750 mm

Pipe sizes 1200 mm to 2100 mm [ D = 2/3 OD
Pipe sizes larger than 2100 mm [ D = 1500 mm
The maximum size for all classes of RCP placed under Method 1 is 1950 mm ID.

Non-reinforced precast pipe sizes 900 mm or smaller may also be placed under
Methods 1, 2 or 3

Oval or arch shaped RCP shall be placed under Method 2 only.

Embankment compaction requirements govern over the 90% relative compaction
backfill requirement within 750 mm of finished grade.

.Backfill shall be placed full width of excavation except where dimensions are

shown for backfill width or thickness. Dimensions shown are minimums.

«Where the precast non-reinforced concrete pipe is used as a substitute for

the cast-in-place pipe, both the wall thickness and the concrete strength
shall be at least as great as that specified for the cast-in-place pipe.
The fill height allowed shall not exceed that shown for the cast-in-place pipe.

[]Imm Sand Bedding

Soil Cement Bedding

Roadway Embankment

TR Original Ground
OD = Outside diameter for circular pipes and
maximum vertical dimension for other shapes

ID = Inside diameter for circular pipes and
minimum vertical dimension for other shapes

RCP = Reinforced concrete pipe

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

EXCAVATION AND BACKFILL
CONCRETE PIPE CULVERTS

NO SCALE
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0¢

600 mm Min; No max
except for Type 3

Installation where max
equals OD of pipe R

Embankment Trench
|

NN
=

X
Haunch
Outer Bedding

—/

BACKFIL

(Culvert

(Culvert

INSTALLATION TYPE 1

Middle Bedding
See Note 5

L

Roadway Embankment

Structure Backfill
) See Note 6

Structure Backfill
) See Note 6

Loose Backfill

Embankment ‘ Trench

Lower Side—,
See Notes 8 and 9
/

)
//3
W

I
Nz

1
ﬁ\_ower Side

k4 See Notes 8 and 9
See Nofé 5

oD
Min ‘

EXCAVATION

022

(Culvert)

OD - Outside diameter of pipe
RCP - Reinforced concrete pipe

Excavation Structure

O

D
Min
BN 600 mm Min.

See Note 6

TYPE 1 INSTALLATION:

The haunch and outer bedding shall be compacted
to @ minimum 90 percent relative compaction. In
addition, the minimum sand equivalent in these
areas shall be 30 and the maximum percentage
passing the 75 um sieve size shall be 12.

TYPE 2 INSTALLATION:

The haunch and outer bedding shall be compacted
to @ minimum 90 percent relative compaction. In
addition, the minimum sand equivalent in these
areas shall be 25.

TYPE 3 INSTALLATION:

The haunch and outer bedding shall be compacted
COVER (IN METERS) to a minimum 85 percent relative compaction.
MINIMUM CLASS AND D-LOAD 90 percent relative compaction will be required
2700 DIA. AND SMALLER OVER 2700 DIA where the fill over the pipe is less than 1.2
meters or '/, OD.
Class II 50D 4.50 4.00
Class III 65D 4.51 - 6.40 4.01 - 5.80
Class III Special 80D 6.41 - 8.20 5.81 - 7.60
Class [V 100D 8.21 - 9.70 7.61 - 9.10
Class IV Special 120D 9.71 - 12.50 9.11 - 11.90
Class V 140D 12.51 - 15.20 11.91 - 14.30
Class V Special 170D 15.21 - 18.00 14.31 - 17.70
INSTALLATION TYPE 2 INSTALLATION TYPE 3
COVER (IN METERS)

MINIMUM CLASS AND D-LOAD COVER (IN METERS) MINIMUM CLASS AND D-LOAD

1200 DIA. AND SMALLER OVER 1200 DIA
Class II 50D 3.00 Class II 50D 2.40 1.80
Class III 65D 3.01 - 4.60 Class III 65D 2.41 - 3.40 1.81 - 2.70
Class III Special 80D 4.61 - 6.10 Class III Special 80D 3.41 - 4.60 2.71 - 4.00
Class [V 100D 6.11 - 7.60 Class IV 100D 4.61 - 5.50 4.01 - 4.90
Class IV Special 120D 7.61 - 9.80 Class IV Special 120D 5.51 - 6.70 4.91 - 6.10
Class V 140D 9.81 - 11.90 Class V 140D 6.71 - 8.20 6.11 - 7.60
Class V Special 170D 11.91 - 14.30 Class V Special 170D 8.21 - 10.00 7.61 - 9.50

TILOVETER FOST [SHEET]
o1t county | Route : 2T PR

TOTAL PROJE

TOTA
SHEETS

T

etric

\ ‘ REGISTERED&VgL ENGINEER

July 1, 2004
PLANS APPROVAL DATE

The State of California or Its officers or
agents snall ot be_responsivie for the accuracy

or completeness o electronic coples of s pla
sheer.

To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

NOTES:

1.

Unless otherwise shown on the plans or specified in the special
provision, the Contractor shall have the option of selecting the
class of RCP and the type of installation to be used, provided
the height of cover does not exceed the value shown for the
RCP selected.
Example: 600 mm RCP culvert with maximum cover of 5.80 m the
options are:
a) Class 11l or stronger with Installation Type 1.
b) Class [II Special or stronger with Installation Type 2.
c) Class 1V Special or stronger with Installation Type 3.
Cover is defined as the maximum vertical distance from top of
the pipe to finished grade within the length of any given culvert.

The class of RCP and Installation Type selected shall be the same
throughout the length of any given culvert.

The "length of any culvert" is defined as the culvert between:
a) Successive drainage structure (inlets, junction boxes,

headwalls, etc.).
b) A drainage structure and the inlet or outlet end of the
culvert.

c) The inlet and outlet end of the culvert when there are no
intervening drainage structures.

Oval and arch shaped RCP shall not be used.
1/25 OD min, not less than 75 mm.

Slurry cement backfill may be substituted for backfill in the

outer bedding and haunch areas. If slurry is used the outer and
middle beddings shall be omitted. Prior to installation the soil under
the middle 1/3 of the outside diameter of the pipe shall be

softened by scarifying or other means to a minimum depth of

1/25 0D, but not less than 75 mm. Where slurry cement backfill is
used clear distance to trench wall may be reduced as set forth

in Section 19-3.062 of the Standard Specifications.

Backfill shall be placed full width of excavation except where
dimensions are shown for backfill width or thickness. Dimensions
shown are minimums.

Lower side shall be suitable material as determined by the Engineer.
Otherwise it shall be considered unsuitable as set forth in Section
19-2.02 of the Standard Specifications. See Note 9.

Where the pipe is placed in a trench, if the trench walls are sloped
at 5 vertical to 1 horizontal or steeper for at least 90 percent of
the trench height or up to not less than 300 mm from the grading
plane, the firmness of the soil in the lower side need not be
considered.

. Non-reinforced precast concrete pipe sizes 900 mm or smaller may be

placed under installation Types 1, 2 or 3

STATE OF CALIFORNIA
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CONCRETE PIPE CULVERTS
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—— Original ground or BACKFILL

grading plane —
A

EXCAVATION /

I 300

[T
(LTI

500 - o ke eooef b -

IN_TRENCH

— 300

\-F 600

~ Grading plane

original ground ‘\\)\\
/

N
N

/

i I N

(I

VI

%
IHHHH/

4 L 600 6004 . 4

IN EMBANKMENT

eoo»J L«

Original ground

L— 600

Grading plane

AT

L Z

600+ -+ k600 600+ ko -+

EXPOSED TOP
REINFORCED CONCRETE BOX CULVERT

NOTES
1. Slope or shore excavation sides as necessary.

2. Dimensions shown are minimum.

L‘* 600

—
m
(2]
m
z
o

AN

1000

Structure Excavation (Culvert)

Structure Backfill (Culvert)
95% relative compaction

Roadway Embankment

original Ground

— Original ground or

7
A

N

T

IN _EMBANKMENT
REINFORCED CONCRETE ARCH CULVERT
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Grading plane
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EXCAVATION

06 or grading plane —

BACKFILL

IN TRENCH

EXCAVATION

BACKFILL

BACKFILL

——— 0G or grading plane \

e
J

EXCAVATION

IN_TRENCH

EXCAVATION

Embankment constructed f+—600

prior to excavation —
¥

IN EMBANKMENT

STRUCTURAL STEEL PLATE ARCHES

EXCAVATION

0G or grading plane

Shaped bedding

IN TRENCH

EXCAVATION

Embankment construction
prior to excavation

BACKFILL

BACKFILL

TR\
I3

/20
Shaped bedding

IN EMBANKMENT
PIPES

Larger than 2100 mm

IN EMBANKMENT
STRUCTURAL STEEL PLATE PIPE ARCHES
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e

0.7 S

Shaped bedding

SHAPED BEDDING

S = Larger than 2100 mm

EXCAVATION BACKFILL

AND VEHICULAR UNDERCROSSING

0G or grading plane

IN _TRENCH

EXCAVATION

Embankment constructed

prior to excavation
- raOO 4-1 — 600
N

IN EMBANKMENT
METAL AND PLASTIC PIPES AND
CORRUGATED METAL PIPE ARCHES

2100 mm or Smaller

See
Note 1

NOTES

LEGEND

1. PIPES: 750 mm minimum for diameters up to and including 1050 mm
then 2/3 diameter but no more than 1500 mm required.
CORRUGATED METAL PIPE ARCHES: 750 mm maximum.

2/3 H up to 1500 mm maximum.

Slope or shore excavation sides as necessary.

Backfill shall be placed full width of excavation except as noted.
Diagrams do not apply to overside drains.

Dimensions shown are minimum.

For strutting requirement of structural steel plate pipe,

arches and vehicular undercrossing during construction, see
Standard Plan D88A.

Nouosun

N Roadway Embankment
7/@‘7/757,4& Original ground

m Structure Excavation (Culvert)
E Structure Backfill (Culvert)

95% Relative Compaction

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

EXCAVATION AND BACKFILL
METAL AND PLASTIC CULVERTS
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@‘ DIST| COUNTY ‘ ROUTE oM TER er |°
1l 3988 mm, Center of connection pin hole to center of connection pin hole J ‘ ‘
etric .
3950 \ ‘ REGISTERED CIVIL ENGINEER
51 | 1648 | 1151 July 1, 2004
‘ ‘ C " Pil PLANS APPROVAL DATE
51 mm_noten deptn G 0~ " Connection Pin "o e e P
typical /38 mm open joint except at ’ N or complereness of electronic coples of TS plan
Connection Plate Retainers *I6, total 2 ea end. q =100 mm g Lifting hole, typ vor Hieal oahocete foad ot / \ sreet
—Configuration Place to inside of first stirrup. i (See Std Plan A638) 1 ,' To get fo the Calfrans web sife, go fo: Miips//www.dat.cagor
Type A, See _— —#13, 90° x 760, Total | per lifting hole - [ 20 mm Chamfer, Typ. 10 mm Chamfer \ , et
Section D-D _~~_—Connection . / Connection Connection \\ P BN _
"~ Plate No.2 _~ Stirrups / Plate No.3 —_ {l / " Plate No.?2 N PN @ 2
19 mm g Lool \ 2 44 mm ¢ Hol
o R ] o S Py TOP_VIEW
R /-\ % e [ il ( SH i 1
| ja . | N f
/ _— ™ _— Configuration '
I O il — Type B, See 5 19
o Section C-C
| 1 5 o o
840 mm x 32 mm ¢ Bar - =3 3
| A . g
== \\ e 2 — . X 45
/ ¥ | e ?om‘wgurohon r—f
~ ! x REk 5%
<\ —Scupper— " | J | ection g
AN | | ! 20 mm Chamfer ‘ T\ | | S = Connection 10 mm Chamfer — ! L
~— Connection ~ . _ Connection - Plate No. |
Plate No. | #16, Total 6 13 x 2750, Total 3 Plate No.4—" 50 mm Chamfer ELEVATION SIDE VIEW
225 225 l 225 ! 224 302 331 337 331 337 302 224 : 225 ‘ 225 100 typ CONNECTION PIN CONNECTION PI—ATE
@’ |'. Portable concrete barrier (Type 60K) consist of a layout of
85! 2248 85| interconnected precast panels of the following types:
ELEVAT'ON i “N" Panels - Notched concrete end at both ends of panel. Majority of
* i panels used for portable (Type 60K) barrier are "N" Panels.
\N’ PANEL "T" Panels - Notched concrete end at one end of the panel and a
—_— frsl N vertical concrete face at the other end of the panel. Used to
(See Note 1) R=55-— 3 connect "N' Panels to the 'R" Panels.
"R" Panels - Vertical concrete face at both ends of the panel. Used
SECTION E-E between "T" Panels. Also connects to vertical concrete end of "T"
_— Panels and vertical concrete end of the connection to permanent
Notched Concrete Panel End concrete barrier.
For Details of "T" and "R" Panels and Typical layouts of portable
N concrete barrier (Type 60K), see Standard Plan A63B.
Connection Plate S
1 Retainers *I6, 160, 9 N N
Connection Plate 2. Connection Plate Configurations Type A and Type B apply to "N", "T
320 Retainers *6, 160, «f’>° 150 overilap 1 and "R" Panels. The ends of Connection Plate No.3 overlap the ends
150 overlap Q of Connection Plate No.l. The ends of Connection Plate No. 4
#6, total 6 I ="\ Connection overlap the ends of Connection Plate No.2.0ne connection pin
N \ Plate No.| - inserted through the holes in Connection Plates No.3 and No.| and
#3, 90 x 760 the other conmection pin Inserted through the holes in Connection
#6, total 6 i Plates No.4 and No. 2.
|- 8
i Connection Connection Plate
Lifting hole 2| Connection Retainers *16,
2 & Plate No.4 Plate No.2 150 overlap
#13 stirrup \/— Connection
" .
I3 stirrup 5 o - Plate No.3
) Q STATE OF CALIFORNIA
&
wl Le] Connection Plate DEPARTMENT OF TRANSPORTATION
A Retainers *I6,
- Scupper 150 overlap PORTABLE CONCRETE
i S ] BARRIER
— 3 x 2750, +yp. oo —
total 3 (centered I
over scupper) (T Y P E 6 OK )
SECTION A-A SECTION B-B SECTION C-C SECTION D-D NO SCALE

Connection

PIGSTe Config%’oﬁon Type B

(See Note

Connection Plate Com‘ig%roﬁon Type A

(See Note 2)

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN

A63A
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@~

Cover plate —_

ﬁ 20 mm Chamfer

Top of barrier —f
P ~

t

e
€ Barrier //

P
3
<A
=

<

N

Cover plate —

dsw

Connection pins not
shown in this view.

TOP VIEW

T Vertical faces

VERTICAL CONCRETE FACE JOINTS

~——Cover plates N

3

W= Connection Pin
(2 each joint)

SECTION A-A

3988 mm, Center of connection pin hole to center of connection pin hole

=K

R 732 x 57 x 19—

44 mm ¢ Hole —

TOP VIEW

R 127 x 889 x 9.5 —
149 x 89 x 9.5

S

SIDE VIEW

COVER PLATE

3988 mm, Center of connection pin hole to center of connection pin hole

NOTES
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R" Panels are to be placed at a maximum
of 10 panel segment intervals and at
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connections to permanent concrete To

barrier. "R" panels provide for quick and
easy placement and removal by lateral movement of panel (NO Notched Ends).

"N" Panels have concrete notches at each end of the panel. "T" panels have a
concrete notch at one end of the panel and a vertical face at the other end of
the panel. Notched end connections plus overlapping connection plates require
longitudinal movement of the panels during placement or removal. If portable
concrete barrier (Type 60K) is to be removed after installation, "R" panels are to
be removed first to facilitate removalof the remaining panels.

. Reinforcement and dimensioning details for "R" and "T" Panels are similar to the

"N" Panel details shown on Standard Plan A63A.

. Modify end of permanent concrete barrier with the installation of connection plates

for connection pins and cover plates. Remove 600 mm of existing Type 60 permanent
concrete barrier to install connection plates for "R" Panel connection. Where the
connection to existing barrier requires a height transition, remove existing barrier
to end of the height fransition.

. Al metal plates to be galvanized after fabrication.

5. Dimension to bottom of the 732 x 57 x 19 plate.

6.

The minimum radius of curve for horizontal alignment of portable concrete barrier
(Type 60K) is 50 meters.

. For additional details of connection plate configurations, see Sections C-C and D-D

of Standard Plan A63A.

JPermanent Concrete Barrier (Type 60) /,

NvV1d P1S v00C

ae9v

™ (For dimensions and reinforcing, see
3899 3848 the end qnchor;?ugs §7ech;|ls on Smndard
Connection 1151 1648 1100 1100 . 1648 . 1100 600 ‘Begin Transition of Type 60 series
Plate No.3~ T K i T s gz{rrgc;nir:?anos?ﬂg;ezﬁ barrier. Minimum
\ Connection Connection ~+ |+ 140 mm open joint L Connection gf’q’}”:%z‘og‘ 140 mm open joint w1 |+ Ngie lSeg Note 3, : _Transition
/ Plate No.2 Plate No. 3~ - ‘ Plate No.2 . ‘\\\ c ot |3 ‘( ito Type 606
/ _ Lifting hole \ | Cover plate_~ - Lifting hole ~Jover plate —11 ==~
PRI 1 1o ! | h : / Connection
i | !F /é>< ><O\ il L /C‘>>< >{D\ gl L 2l Plate No.?2
I Il T ]
Transition
: : I I to Type 60S J 8
I I
i Y — - ] p, — — ]
i S AN
# N 4 — T KW/ IS T T = ¥ = Connection Plate No. |
g T Configuration Configuration — L '\ < *J \PI o No.l Configuration fli_cnfiggiraﬂon Corlwnecﬂon ] & :
g Connection  Type A, Type B, . _ onnection Plate No.l  Type A, ype
o panel / [i Plate No.I  See Note 7 See Note 7 Connection ELEVAT'OT\VVQI'*]CGI concrete  See Note 7 586 Note 7 Plate No.4 1
Std PI Notched concrete panel * faces at panelend Foof[ng for concrete
A63A)y end. See Std Plan "T" PANEL connections "R" PANEL ¥zg;g¢‘ﬂtcgzﬁg?§§d Cg;ﬁgurohoy barrier end anchorage
AB3A, Section E-E —_— —_— i/
Gonnection (See Notes | and 2) (See Notes | and 2) comnections ———  See Note 7
ate No. 4/
"T" panelor
Permanent Permanent
Concrete Concrete STATE OF CALIFORNIA
Barrier Barrier _ DEPARTMENT OF TRANSPORTATION
/’ "R" panel )//’ "R" panel "R" panel \\ P o R T A B L E
= | I G2 G2 (9] G G2 9] G2 G2 I I 9] G2 G2 9] G2 G (9] G2 I | I
CONCRETE
“T" panel - L. "N" panels | ~ "T" panels "N panels | “T" panel
' ' ! ‘ BARRIER

TYPICAL PORTABLE CONCRETE BARRIER (TYPE 60K) LAYOUT

See Notes | and 6
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ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN

A63B

06-07-04




sT| C » KILOMETER FOST [SHI
DIST| COUNTY ‘ ROUTE L OMETER ToeT :

G¢e

White target

plate —_ r&,’
7
g %
©
%
s o o
o i
’/
/r
/
/
150 x 300 /
Yellowﬂ tive
Sheeting —
7K ez
g il Il
4 g w
FRONT BACK
TYPE L-1
See Note 1
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See Note 1
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Soil embedded — | Qs

TYPE K-1
(Flexible post with
horizonal orientation
of sheeting)

150 x 300
Yellow
retroflective

sheefmg\

300

Surface mount —

Soil embedded —
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NOTE

1.See Standard Plan A73B for metal
post details and additional markers.
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| sl >— All holes A The State of California or Ir
T Target R - by 5 mm & retroreflective
plate — Y 8
<
\ et | ) 'y o
Zr Bracket —. Py R 6
412 x 8 sior e SIDE VIEW
8 Black stripes-
C Target plates NOTES
o VIES
u 37.5
TOP VIEW — ﬁ >\ - ' e ' I. See Standard Plan A73A for additional
U 2 object markers.
_ - 1@ N \] 2.Type P and R markers shall have
\[ | 5 mm g holes POST A LI g [ orange and white retroreflective
{ —_ ~ stripes in work zones.
f * SIDE VIEW o 4 g AL AL
i 7 ‘ |~ aluminum —l-‘lrl— [ ‘Iﬁ]’
Slot in e o / rivets
each side 4 0| NN
of bracket—f 7 “ ! T 9l E Lo R
|| | TYPE P N
i 25 TOP_VIEW . [}
—a —— Material:
. Aluminum 1.25 mm thick °
Bracket to be 3.2 x 50 mm mild steel (3003-H14 Alloy) s
galvanized after fabrication
SIDE VIEW 4
_— Yellow stripes
SNOW POLE BRACKET refroreflelcpfive Q
° v
I o -
0
8 LN g >
151 |k & —— Black stripes J =z
©
"
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¥3 ;( See Detail A 1 ~J
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DETAIL A g e -
0
i 3
~ Ve Optional o TYPE N_1, N_Z; N_3
/ 28 s
E/ See Note 3—— N-L. Yellow retroreflective background with black border.
| N-2. Red retroreflective background with black border.
m ‘ = k N-3. Orange retroreflective background with black border.
2
- il 5 mm
| o] gomn OBJECT MARKERS
g\—La 11— 77 Tl
SECTION A-A
T K
K Veror post 1o be o shown HIGHWAY POST MARKER NOTES
except that minor variations . _ .
Y in design and dimensions . The marker shall be white (non-reflective) target plate

will be permitted to meet
manufacturer’s standards.

% 2400 mm for Type P object marker

METAL POST DETAIL

FRONT
HIGHWAY

with black Series D numerals and letters.

J

BACK
POST MARKER

2. A post mile prefix, such as “R”, shall apply only
when directed by the Engineer.

3. “BK"” (Back), “AH” (Ahead), or a blank space shall apply
as directed by the Engineer.

IS

. All information shall be in English units (miles).

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

MARKERS

NO SCALE

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN

A73B
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Le

i i 89
75 M+ gy 0 TS Min—o T 38 Max =
1t 7] /]
k——Min 75 x 300 o 2
// / retroreflective /// "
'/ m sheeting, See > —
A\ 2 Table | —
* ~ Min 75 x 300 retroreflective o
il o
§ sheeting, See Note 3.7 m Max I
—+ =—57 Min White Edge of —_ Paved —= <— 57 Min White
post, See Note 6  traveled way\ shoulder post, See Note 6
—Surface mount _—Surface mount
'olE 0.6 to L8 m olc [
Soil embedded T | <= L es 8 U
CLASS | CLASS 2
%100 Min where speeds DELINEATOR POSITIONING FLEXIBLE POST METAL POST
are 65 km/h or less. See Note 4
CHANNELIZERS DELINEATORS

~White stripes
(Orange stripes

200 to 3004

White stripes—_

Rails

~ ™~

TYPE |11 BARRICADE

Orange stripes—. \; A 45

(=]
200 10 i P I TTD 200 1o 306F
Rail Q) Rails ——
200 to sooziinm 200 1o 3008 X B2
1.2 m_ Min

TYPE |1 BARRICADE

BARRICADES (see Note 3

Only face of rails shown. Barricade
construction materials and supports
as specified in the specifications.

|« 0.6 m Min d

Orange stripes—_

200 to 300§

White stripes—_

N has
Rail — 0.6 m_Min

See Note A

TABLE 2 - BARRICADES

BARRICADE TYPE | TYPE 11 TYPE 111
Width of Rail 200 Min-300 Max * 200 Min-300 Max * 200 Min-300 Max *
Length of Rail 0.6 m Min 0.6 m Min L2 m Min
Width of Stripes % % 150 150 150
Height 0.9 m Min 0.9 m Min L5 m Min

Re?roreflecﬂve
Rail Faces

2 (one each direction)

4 (fwo each direction)

3 if facing traffic in one direction
6 if facing traffic in two direction

% For the wooden option dimensions are nominal lumber dimensions.
0.9 m long, 100 mm wide stripes shall be used.

* % For rails less than

NOTE A

Barricades to have a minimum of 0.17 m? of retroreflective area facing traffic when used
on freeways, expressways, and other high speed highways.

£
=
€
b

TYPE | BARRICADE

ST counTy RILOMETER FOST JSHEET] TOTAL
D“Tl COUNTY ‘ ROUTE TOTAL PROJECT No.[su[[w’s

L l |

etric /Qié:,{ i, Ebirinetrr
\ ‘ REGISTERED CIVIL ENGINEER

July 1, 2004

PLANS APPROVAL DATE
The State of California or Its
agents shall ot be_responsibie for
or completeness o electronic coples of this pian
sneer.

To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

TABLE |- DELINEATORS
RETROREFLECTIVE SHEETING
TYPE FRONT BACK
E White White (See Note I
F White None
G Yellow None
| Yellow Yellow (See Note )
J Red None
NOTES

. The retroreflective sheehng used on the back
of delineator shall be a minimum size of
75 mm x 75 mm.

2. The type of delineator to be installed will be
designated on the plans.

3. All barricade stripes shall be retroreflective.

4. See Standard Plan A73B for Metal Post Details.

J€.V NV1d P1S $00¢C

5.Unless shown otherwise on the plans, or as
directed by the Englneer the color of the
retroreflective sheeting for permanent
channelizers shall conform to the color of the
pavement markings it supplements.

6. Except, Class 1 (Flexible Post) temporary
delineators and temporary channelizers in work

zones shall be orange post with white retroreflective
sheeting.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

DELINEATORS, CHANNELIZERS
AND BARRICADES

NO SCALE

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE sHown [ A7 3C

04-09-04
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RILOVETER FOST |SHEET] TOTAL
D‘ST[ COUNTY ‘ ROUTE TOTAL PROJECT NO.‘SNEETS

etric

\ 4

PROFESSIONAL LAND SURVEYOR

July 1, 2004

PLANS APPROVAL DATE
The State of California or Its officers or
agents snall nor be_responsivie for the accuracy
or compiereness o electronic copies of tis pian
sheer.

To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

Recessed area for lifting bolt

Cast iron or cast steel
frame and cover

= —— Marker disk _— Lifting notch
VA - (State-furnished) f
£ / l
o |
o J
2 ) < %‘ iffz—(}alv bolt
N\ 250 mm Dia Min Cast iron or cast steel s (peen to prevent
N /) (Alternative) frame and cover I nut removal
™\ Monument may be g = ) N
T either square or round N
“\ c ror(150 Min) o
Marker disk N = ID_cover frame + 30Q_ 0 Ma o
arker disl
(Sfofe-furnished)\ > 25 mm chamfer Pavement & D 300 Max " D cover frame + 300 ¢ Note 2 H
\‘ i 200 Min / See Note 2 ” T‘—/*T /Povemen‘r
o
3 o0 1 b fav300 if 05200 or |
Base material s c 4 3 ¢ 1150 Max if as200 g
<. 13 s = o
£ ="y b o Base Material — ol
€ o £ Ua N =t . . 2
: 0.8 25 mm clear & Marker disk bes o ” o
S " . all around (State-furnished [\ / -
~ Non-metallic form fubi// * N . oY S ‘»‘\
#3 Rebar-Total 4 |l c (may be left in place) S o Non-metallic form tube g i | B B >
£ £ Py S, (may be left in place) Sy b Lochonetog| 25 mm clear all around
2 Granular material 7 : , 4
s 3 . 50 mm Min clear all around
Y ~ — Marker disk (State-furnished) pee ‘/ Granular material
3 PCC c =
o« = 50 mm Min clear all around = 150 mm Dia >
2 3 non-metallic form tube ~
N 150 mm Dia ~ (may be left in place) i
non-metallic form tube #|3 Rebar —
E— S *#13 Rebar —— (may be left in place) - T——pcc

150 Min
250 Min £ or &

TYPE A TYPE D TYPE D

Alternative No. | Alternative No. 2

NOTES

The configuration of the cast iron or cast steel frame and
cover may vary from that shown.

. Frame shall be embedded in the concrete a minimum of 75 mm.

N

Type D monument shall be either Alternative No.!| or STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

Alternative No.2 at the contractor’s option.
. All portland cement concrete shall be Class 2 or minor concrete S U R V E Y M 0 N U M E N T S
with 25 mm maximum aggregate. NO SCALE

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN A74

“
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6¢

Barrier marker ——_
(cemented fo barrier)

_— Concrete
barrier
in median

CONCRETE BARRIER TYPE 60 DELINEATION

910

¢
Conc barrier
160

610

_——*l6 Cont total 8
evenly spaced

910

125

_— Bridge deck

S KILOMETER POST |[SHI
DIST| COUNTY ‘ ROUTE TOTAL PROJECT .
etric .
\ ‘ REGISTERED CIVIL ENGINEER
July 1, 2004

PLANS APPROVAL DATE
/20 mm Chamfer or [Fsire or canrornia o its officers or

13 mm R (typical) agents shall ot be_responsidie for ihe accuracy

or compieteness of electronic coples of this pian
heet.

— #16 Cont total 8, To get to the Caltrans web site, go fo: hitp://www.dot.cagov

evenly spaced.

] {

Max roadway
offset 40 mm.

~Pvmt or well

See Notes 7 and 8

Conc barrier

25

910

_Optional
const jt

«
Q
T
/ o
/ >
/ 3le %3 Total 4
33
1=
gE
Qo
oF S AR
‘ \‘ See Note 9
ot

; 7
I /
305 Varies \ /
/\ Pvmt or well

%
Offset roadway surfaces ~ compacted base

CONCRETE BARRIER TYPE 60C

Details similar to Type 60 except as noted.
Concrete barrier end anchor when necessary.

100, 145

#l6 Cont total 4
evenly spaced
#3 @ 305__|

Existing wall —]
or abut

3

Pvmt or well compacted base.
Slope away from concrete barrier
when pvmt does not extend to
existing wall.

CONCRETE BARRIER TYPE 60D

T %}Dowe\s @ 610 See Note 6. compacted base
150
CONCRETE BARRIER TYPE 60A CONCRETE BARRIER TYPE 60
Detaqils similar to Type 60 except as noted.
NOTES

See Standard Plan A76B for details of Concrete Barrier Type 60
end anchors, connection to structures and transitions fo
Concrete Barrier Type 50 and Concrete Barrier Type 60S.

See Standard Plan A76C for Concrete Barrier Type 60 transitions
at bridge column and sign pedestals.

Where glare screen is required on Concrete Barrier Type 60,
use Concrete Barrier Type 60G.

. Where the concrete barrier is added to the face of existing

concrete structure, match existing weep holes.

Expansion joints in concrete barrier shall be located at all
deck, pavement and principal wall joints. Expansion joint filler
material shall be the same size as joint or 13 mm minimum.

. Where roadway offset is greater than 40 mm, see Concrete

Barrier Type 60C.

Barrier delineation to be used when required by the
Special Provisions.

Spacing of barrier markers to match spacing of raised
pavement markers on the adjacent median edgeline
pavement delineation.

Reinforcing stirrup not required for roadway offsets
less than 305 mm.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

CONCRETE BARRIER TYPE 60

NO SCALE
ALL DIMENSIONS ARE IN

MILLIMETERS UNLESS OTHERWISE sHowN | A7 6 A

NvVid P1S v00¢

VoLV
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Concrete Barrier
Type 60 \

4.5 m Concrete barrier transition

LN

=1
&

L |80

Type 60 —

\\\ 1
ELEVATION Fe
~— Const jt q\.» ﬁBZO
4.5 m Concrete barrier fransition
Conerete Barrier Edge of barrier base ﬁ%;ggrzge Borrier *16 Cont fotal 8 ::
| 1 B} wzﬂ @ 150 Total 6l of & =
| et | F6 g s ()
§ 7 e T g L
l : | LLLLA rjm F6 N
PLAN & Barrer "6|L52 m Total 47H/ 3.0 m ‘ J — L o
r 1 d 2 #6152 m g
TRANSITION CONCRETE BARRIER TYPE 60 TO CONCRETE BARRIER TYPE 50 ClB — See Note 2 Total 4
L 610 ‘ »
> ~~
CONCRETE BARRIER TYPE 60 Q
4.5 m Concrete barrier transition CONCRETE BARRIER END ANCHORAGE w o
Concrete
Concrete Barrier [ ?Gggeeros >
Type 60~ p Top of barrier — Y >
| \y } l _‘_NConcrefe Barrier Type 604, Concrete Barrier Type 60 & 4
| ﬂ #l6 Cont total 8— - |
#3 [ \Total 2—— A
B %l | W ‘ ‘ISA @ 150 Total 4 :
25 mm Expanded k ledet o
\ ! polystyrene (v:]
~FG on vertical o
ELEVATION surface ——F———* E
- | mm Galv FG
sheet metal
TRANSITION CONCRETE BARRIER TYPE 60 TO CONCRETE BARRIER TYPE 60S i = \T*“ N ghies. 1
Q| Note
ok oot | - 1 e
with grease.—f——— 330 B N
| s MMin"| %6 152 m Total 4 See Note 2
/ N #6 152 m
NOTES Structure or / A Total 4
approach slab
I. See Standard Plan AT6A for Concrete Barrier Type 60 and Type 60A. CONCRETE BARRIER TYPE 60 SECTION A-A

2.

3

Footing monolithic or doweled with 2-#25x205 mm @ 6l0 mm. The footing is
required at concrete barrier ends and at interruptions in concrete barrier.
Expansion joints in concrete barrier shall be located at all deck,

pavement and principal wall joints. Expansion joint filler material

shall be the same size as joint or 13 mm minimum.

. 250 mm Concrete barrier footing extends 3.0 m back from structure.
. See Standard Plan A78I for transition to Thrie Beam Barrier.

Concrete Barrier

Top of barrier 7 //Type 50
-

oist[ county | roue [ KG9

METER FOST |SHEET] TOTAL
AL _PROJECT |  NO. |SHEE

s

etric

\ 4

REGISTERED CIVIL ENGINEER

July 1, 2004
PLANS APPROVAL DATE

The State of California or Its officer:
agents snail nor be_responsivie For e a
or completeness of electronic coples of 1
<heet.

CONNECTION TO STRUCTURE

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

CONCRETE BARRIER TYPE 60

NO SCALE

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN

A76B
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Le

Barrier Type 60E

Concrete
Barrier
Type 60~

& concrete
barrier——

\I\ Limits of payments for Concrete
100 mm Expanded
polystyrene between =~ D]
column and concrete

barrier

305 Typ—wy

Const jt ﬁ

Round column
T Const jt A

\J\ 20: 1 Min transition

Le
145, 205,

R

concrete barrier cap.
See Note 5.

305 Typ—»f  fe—

Rectangular column

TRANSITION AT BRIDGE COLUMNS

CONCRETE BARRIER TYPE 60E

vel across top of

20 mm Chamfer

100 mm Expanded
polystyrene ———

*3 @ 305
=1
7 —— *3 Total 6 "3 @ 305
w0
=
Pavement or well
}‘/ compacted base under
T concrete barrier —1
See Note 2C 100
See Note 2B See Note 2A
~—See Note 2D
SECTION A-A

Limits of payments for Concrete Barrier Type 60E

100 145

Column —— /"3 e

SECTION B-B

TR

20:1 Min fransition \[\

100 »rﬁrzs

s RILOMETER POST |SHEET] TOTAL
DIST| COUNTY ‘ ROUTE l TOTAL PROJECT o.[su[[rs

L, l |

etric .

\ ‘ REGISTERED CIVIL ENGINEER
July 1, 2004
Concrete PLANS APPROVAL DATE
: Tre Stare or Calrornia or Jis officers or
Barrier sible for ihe accuracy
Type 60 or complefeness of electronic coples of this plan
et

To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

& Cconcrete barrier

25 N
New sign pedestal. 100 — 145 o
See Note 4. — Top of o
/peaesml Y
s »
150 o ] ~
*3 @ 150 Typ—_ 13 [}
of + +
*I3 @ 305 Typ—_ o & s|§
N g g o
— == }:;, o -
L
s g 2l >
8
i — B 1 gl S =
LSO \ aly 2o
e o
L\ fero 82 2s
Ji ) T Existing 2l >
25 mm Expanded polystyrene sign &l ~
between pedestal and /I/ pedestal
concrete barrier (=]
SECTION C-C (¢]
NOTES

|

& Concrete barrier—

Concrete Barrier

20:1 Min fransition

!

concrete barrier

/Elecfriccl pull box for sign flush

T T with top of
:| O

T<—305 mm Typ

‘JP*T

.

25 mm Expanded polystyrene

between pedestal and
concrete barrier

/(t:_ Concrete
/

barrier

3

joints.

Concrete Barrier
Type 60

Type 60 J \[

Const jt—)
ke

1

TRANSITION AT SIGN PEDESTAL
CONCRETE BARRIER TYPE 60E

20:1 Min_transition \P

See Standard Plan AT6A for Concrete Barrier Type 60.

2. Contractor options for fill between concrete barrier walls:
A. Place 100 mm PCC at base between concrete barrier walls.
B. Place 305 mm of granular material at base between walls.
C. Place granular material from base to bottom of 100 mm cap.
D. Monolithic concrete with foam blockouts is not permitted.

Reinforcing steel shall extend continuous through construction
See "Overhead Sign" plans for sign pedestal elevations on new
construction.

5. Adjust height of concrete barrier wall on low side of offset
or superelevated roadways to provide level grade across
top of concrete barrier cap.

6. See Overhead Signs Standard Plan Pile Foundation Tables.

CONCRETE BARRIER TYPE 60E

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

NO SCALE

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE sHown [ A7 6 C

04-21-04




2%

_¢ Conc barrier

1420

Varies

_—— |~ Optional Const Jt

Pvmt or well /

compacted base

910 mm Max
40 mm Min

— *3 total 4

_—#30e 305
lSee Note 7

\

/

— 0ffset roadway surfaces ——

CONCRETE BARRIER TYPE 60GC

Conc barrier—
in median

Details similar to Type
60G except as noted.

Barrier marker
(cemented to barrier)

910

CONCRETE BARRIER TYPE 60G DELINEATION

See Notes 5 and 6

_¢ Conc barrier

~20 mm Chamfer or I3 mm R

- (Typical)
w0
2

1420

evenly spaced.

A ; 1 L3
See Note 4 - L—HO A\Pvmf or well

Max roadway compacted base
offset 40 mm

CONCRETE BARRIER TYPE 60G

(Monolithic concrete
glare screen/barrier)

~— #l6 Total Il cont
evenly spaced

1420

’/ Bridge deck

SRR

Typ NS, ©ui Dowels @ 610
150

CONCRETE BARRIER TYPE 60GA

Details similar to Type
60G except as noted.

_— #16 Cont total 11,

NOTES

See Standard Plan A7T6E for details of Concrete Barrier Type 60G end
anchors, connection to structures and fransitions to Concrete Barrier
Type 60.
2. See Standard Plan A7T6F for Concrete Barrier Type 60G transitions at
bridge column and sign pedestals.
3. Expansion joints in concrete barrier shall be located at all
deck, pavement and principal wall joints. Expansion joint filler
material shall be the same size as joint or I3 mm minimum.
4. Where roadway offset is greater than 40 mm, see Concrete
Barrier Type 60GC.
5. Barrier delineation to be used when required by the
Special Provisions.
6. Spacing of barrier markers to match spacing of raised
pavement markers on the adjacent median edgeline pavement
delineation.
7. Reinforcing stirrup not required for offsets less than 305 mm.

- RILOWETER FOST [SREET] ToTaL
oist] county | roure [ KEOMETER T oS

etric

\ 4

REGISTERED CIVIL ENGINEER

July 1, 2004
PLANS APPROVAL DATE
The State o Callfornia or /ts officsrs
te_responsivie For he
merenecs of eleiontt copres of ¢

uracy
oA NN

N o=

To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

CONCRETE BARRIER TYPE 60G
NO SCALE

Nvid P1S v00¢

aslv

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN A76D
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e

N\
1420

10.7 m Concrete barrier transition

Concrete
Barrier
Type 606G

Top of barrier

.

. 90

— Concrete Barrier

Type 60

ELEVATION

TRANSITION CONCRETE BARRIER TYPE 60G TO CONCRETE BARRIER TYPE 60

Concrete
Barrier

Type 60G 12.8 m Concrete barrier transition

Top of barrier

N\
1420

. 80

Concrete Barrier
Type 60S

\

ELEVATION ~Fe

TRANSITION CONCRETE BARRIER TYPE 60G TO CONCRETE BARRIER TYPE 60S

Concrete Barrier

Type 60GA Concrete Barrier Type 606
N\ -J‘— N
#6 Cont Total Il
'I3ﬂ Total 2—— A
‘ ﬁ rws&e 150 Total 4
k = 7
25 mm Expanded
polystyrene on
vertical surface EA—
\ P ko
I mm Galv sheet metal —
over 6 mm neoprene ~ =]
strip. Coat top of strip T*H \ ‘1{ L See Note 4
with grease. - ¥ -
- 230 \S \_
Structure or p Min #16(1.52 m Total 4~ See Note 2
approach slab —

CONCRETE BARRIER TYPE 606
CONNECTION TO STRUCTURE

1420

12250,

S KILOMETER POST |[SI
DIST| COUNTY ‘ ROUTE TOTAL PROJECT
etric .
\ ‘ REGISTERED CIVIL ENGINEER
July 1, 2004

PLANS APPROVAL DATE

The State of California or Its officers or
agents snalt not for ihe accuracy
or compieteness of electronic coples of this pian
sneer.

#6 Cont tfotal Il {4

"\3&@ 150 Total 6wt

qB\—
[
B\

pd

1420

FG — |

. ['®

#6 [.52 m Total 4-

L '
.

=

N

]

L— See Note 2

250,

610 ‘

CONCRETE BARRIER TYPE 60G

CONCRETE BARRIER END ANCHORAGE

SECTION B-B

o)

|

~——Conc deck

~#16|1.52 m
Total4

SECTION A-A

NOTES

. See Standard Plan A76D for Concrete Barrier Type 60G and Type 60GA.

2. Footing monolithic or doweled with 2-#25x205 mm @ 6l0 mm. The footing is
required at concrete barrier ends and at interruptions in concrete barrier.

3. Expansion joints in concrete barrier shall be located at all deck,
pavement and principal wall joints. Expansion joint filler material
shall be the same size as joint or 13 mm minimum.

4. 250 mm Concrete barrier footing extends 3.0 m back from structure.
5. See Standard Plan A78I for transition to Thrie Beam Barrier.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

CONCRETE BARRIER TYPE 60G

NO SCALE
ALL DIMENSIONS ARE

IN
MILLIMETERS UNLESS OTHERWISE SHOWN A76E

NV1d P1S v00@C
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143

prst| counry | route | HSUETERGTET [P, |sheets
. \r Limits of payments for Concrete Barrier Type 60GE
Concrete 100 mm Expanded ™ etric .
/Burrier n T) Ppolystyrene between A C REGISTERED CIVIL ENGINEER
Type 606G B column and concrete Const joint —. \ ‘
barrier —————————— ) July 1, 2004
- concrete A PLANS APPROVAL DATE
barrier — The State or Callfornla or Jrs officers or

,.6-30-05 /
ogeris shat o oo resgoneine for e aceuracy \ o,
or completeness of electronic coples of this plan ¢ op -
[sheer. N>
77777777 To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov
& Concrete
5 barrier Concrete .

Barrier
Type 606G

BB “——Round column 305 Typ -+ l*
Const joint A

Rectangular column —/

$ 20:1 Min transition ¢ 20:1 Min_transition |00+T4t25 25;"}.[” 100
TRANSITION AT BRIDGE COLUMNS — New sign pedestal _—Top of
‘ 1| See Note 4 - pedestal
20 mm Chamfer See Note 2D CONCRETE BARRIER TYPE 60GE
FEH«H 100 ~——— Level across 150 4
f / L top of concrete 25
barrier cap.
See Note 5. Var '5 N
73
#6 @ 150 Typ g %
25|7 / s e . Y
o cltc
/ HE
Column — N § 2 »
o - *I3 @ 305 100 mm 13 @ 305 Typ— 2e -
g > Expanded o5 o
I = ° polystyrene — FG o= 3+
I
s 4 #13 @ 305 = e S £ o
#6 Total 9 0 22 -
25| #13 @ 305 @ - Y o g
e ale >
g #6 Total 9 50 \J Pe 8ls =
” Y | _— Pavement or well 25 mm Expanded '\I < riean Iy
. . 'Z_‘“N ¥ compacted base under polystyrene between Existing Tlo
pd LI 3 concrete barrier S Dedesh:l cu;d ' | \]—r sign 0
NCr rrier
See Note 2C J IOOJ \—See Note 2A var 1 conerete barrie pedestal >
See Note 28 ;
SECTION A-A SECTION B-B SECTION C-C SECTION D-D M
NOTES
J Limits of payments for Concrete Barrier Type 60GE \r ; l. See Standard Plan AT6D for Concrete Barrier Type 60G.
_— Electrical pull box for sign flush 2. Contractor options for fill between concrete barrier walls:
D D / with top of concrete barrier cap A. Place 100 mm PCC at base between concrete barrier walls.
B. Place 305 mm of granular material at base between walls.
A A C. Place granular material from base to bottom of 100 mm cap.
T«}os mm Typ D. Monolithic concrete with foam blockouts is not permitted.

B & Cconcrete . . .
/barrTer 3. Reinforcing steel shall extend continuous through

3 Concrete
construction joints.

barrier

4. See "Overhead Sign” plans for sign pedestal elevations
on new construction.

5. Adjust height of concrete barrier wall on low side of offset
or superelevated roadways to provide level grade across
top of concrete barrier cap.

Concrete

Barrier Ir. ~ Concrefe 6, See Overhead Signs Standard Plan Pile Foundation Tables.
Type 606 | “const- | \ B Barrier
joint \ A Type 606G
\
D *\b \\ STATE OF CALIFORNIA
25 mm Expanded polystyrene between DEPARTMENT OF TRANSPORTATION
pedestal and concreéete "barrier
F 20:1 Min_transition ‘ ‘ $ 20:1 Min transition CONCRETE BARRIER TYPE 60GE
\ ul I
NO SCALE

TRANSITION AT SIGN PEDESTAL
CONCRETE BARRIER TYPE 60GE MILLIMEATLELRSD[erELNESsISO%STHAERREwIISNE SHOWN A76F

04-21-04




G¢

610

Barrier marker ——_
(cemented fo barrier)

_— Concrete
barrier
in median

810

80,

AN

CONCRETE BARRIER TYPE 60S DELINEATION

_———*l6 Cont total 8
evenly spaced

_— Bridge deck

A\
S wg S Dowels e 610

150

CONCRETE BARRIER TYPE 60SA

See Notes 7 and 8 Details similar to Type 60S

Conc barrier

175 ﬁl?fs

e ie) g
| Klzs
. : .
% ' /Opﬂonal
‘ ~~ const jt
ol
3 '
< | ”
o
0 T
o
/ | 8
x| o ,
g | 3 Total 4
€le ;
E|E
oo \ N
&)
' \ o3 (Ve 30
\\ ‘ “a) See Note 9
L —
I I A
I * /
305 1, Varies NS
\ Pvmt or well
. ,,r compacted base

Offset roadway surfaces

CONCRETE BARRIER TYPE 60SC

Details similar to Type 60S except as noted.
Concrete barrier end anchor when necessary.

except as noted.

Max roadway
offset 40 mm.
See Note 6.

NOTES

=3

. See Standard Plan A76Ifor Concrete Barrier Type 60S transitions
. Where glare screen is required on top of concrete

. Where the concrete barrier is added to the face of existing

. Where roadway offset is greater than 40 mm, see Concrete

- KLOMETER FOST [oH
COUNTY ‘ RouTe TOTAL PROJECT .

L,

DIST)

REGISTERED CIVIL ENGINEER

¢ etric
Conc barrier \ ‘

July 1, 2004

PLANS APPROVAL DATE
/20 mm Chamfer or  [rresire or canrornia o Jts orricers or

) agerts shall rof be responsipie for 7he aceuracy
13 mm R (fyplCO” or completeness of electronic coples of this pian
e

— #16 Cont total 8,
evenly spaced.

To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

810

{

~Pvmt or well
compacted base

CONCRETE BARRIER TYPE 60S

See Standard Plan AT6H for details of Concrete Barrier Type 60S
end anchors, connection to structures and transitions
to Concrete Barrier Type 50.

NVi1d P1S v00¢

at bridge column and sign pedestals.
barrier, use Concrete Barrier Type 60G.

concrete structure, match existing weep holes.

Expansion joints in concrete barrier shall be located at all
deck, pavement and principal wall joints. Expansion joint filler
material shall be the same size as joint or 13 mm minimum.

PLYA |

Barrier Type 60SC.

Barrier delineation to be used when required by the
Special Provisions.

Spacing of barrier markers to match spacing of raised
pavement markers on the adjacent median edgeline
pavement delineation.

Reinforcing stirrup not required for roadway offsets
less than 305 mm.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

CONCRETE BARRIER TYPE 60S
NO SCALE

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE sHowi [ A7 6 G

04-20-04
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prst county | roure | SRUETERGTRET [T, |sneets
4.6 m Concretfe barrier transition [
etric .
REGISTERED CIVIL ENGINEER
%gg;rzgg BarrleL Top of barrier Concrete Barrier \ ‘
July 1, 2004

AN

1 _~Type 50
!

Type 60S \1

o
2 %
L
3 !
6
ELEVATION
>—— Const jt
. 4.6 m Concrete barrier transition
Concrete Barrier Concrete Barrier
— Edge of barrier base frype 50
| )/// |
[ — |
g - =3
[ Y |
f < |
"¢ Barrier R
PLAN

TRANSITION TYPE 60S CONCRETE BARRIER TO TYPE 50 CONCRETE BARRIER

PLANS APPROVAL DATE

The State or Callfornia or [rs officers or
agents snail nor be responsivie or e accuracy \ 9,
or completeness of electronlc coples of this pian %€ o ™

o cu
shee.

Lo e >

To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

NOTES

. See Standard Plan AT6G for Concrete Barrier Type 60S and Type 60SA.

2. Footing monolithic or doweled with 2-*25x205 mm @ 6I0 mm. The footing is
required at concrete barrier ends and at interruptions in concrete barrier.

3. Expansion joints in concrete barrier shall be located at all deck,
pavement and principal wall joints. Expansion joint filler material
shall be the same size as joint or I3 mm minimum.

4. 250 mm Concrete barrier footing extends 3.0 m back from structure.
5. See Standard Plan A78I for transition to Thrie Beam Barrier.

Concrete Barrier

Type 60SA
y‘ yP

.1, Concrete Barrier Type 60S

\‘,.

#3 A Total 2——

|

|
-

r *13 &Q 150 Total 4

25 mm Expanded polystyrene

on vertical surface — Z/_/l-

I mm Galv sheet metal

/*FO

over 6 mm neoprene strip.
Coat top of strip with

i

grease.

23

Structure or
approach slab —

Min

Y
N

#6[1.52 m Total 4 LSee Note 2

Ko

CONCRETE BARRIER TYPE 60S

CONNECTION TO STRUCTURE

~—— %6 Cont total 8

AN =3
‘ \. ? @] See Note 4

#6 Cont total 8

F

3 ﬂe 150 Total 6 — ||
F6 — 1

8I0

I SR

L[/

#6 |52 m Total 4—H

3.0 m

I
Z W“
—-2 -

o

250,

1

LSee Note 2

@ —*6[L52 m Total 4
610

CONCRETE BARRIER TYPE 60S

CONCRETE BARRIER END ANCHORAGE

SECTION B-B

|
i “|3A
|
|

'ﬁConc deck

250, |

*16[1.52_m
Total 4

SECTION A-A

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

CONCRETE BARRIER TYPE 60S

NO SCALE
ALL DIMENSIONS ARE

L IN
MILLIMETERS UNLESS OTHERWISE SHOWN A76H
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LE

Limits of payments for Concrete Barrier Type 60SE

DIST)

TOTAL PROJECT

KILOMETER POST |SHEET] TOTAL
couw‘ ROUTE [ o.[su[zrs

L, l |

—Concrete
Barrier
Type 60S

/Q Concrete barrier

-

100 mm Expanded
polystyrene between
column and concrete
barrier

<fP

Const jt—

305 Typ_»y

-—fsl)

-~

N Round column
——Const jt

305 Typ—» —

Rectangular column

Level across top of
concrete barrier cap.
See Note 5.

TRANSITION AT BRIDGE COLUMNS
CONCRETE BARRIER TYPE 60SE

-
A Ly
| (\5 | )

Tt
—- ¢ Concrete barrier

etric

\ 4

REGISTERED CIVIL ENGINEER

July 1, 2004

PLANS APPROVAL DATE
e State of Californic or s officers or
agents shall ot be_responsidie for ihe accuracy
o complareness of aiechonic. coples of 1is pian
sneer.

To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

—

Concrete
Barrier
Type 60S

,— 20 Chamfer Column —- "3 e 150
L._ 100 mm Expanded
polystyrene
—*13 @ 305 o
o S
® *3 @ 305 —
#13 Total 6 FG
o r
% 8
i _— Pavement or
T ¥ well compacted base
under concrete barrier — N
See Note 2C 100
See Note 2B —See Note 2A
See Note 2D
SECTION A-A SECTION B-B
J\ Limits of payments for Concrete Barrier Type 60SE \J\

¢ -

{305 Typ

Electrical pull box for sign flush
/ flush with top of concrete barrier
A

_—& Concrete
/

20: 1 Min transition \F

150 P
#3 @ 150 Typ—_
*3 @ 305 Typ—_

between pedes
and barrier

25 mm Expanded polys?yren
st N

barrier

P——
Const jt— - 25 mm Exponded polysfyrene
between pedes
A A and concrete Darrler

C C
Concrete Barrier Concrete Barrier
Type 60S J ¢ 20: | Min transition L 20: | Min_transition \P Type 60S

1

TRANSITION AT SIGN PEDESTAL
CONCRETE BARRIER TYPE 60SE

100 A-TIF:ZS

New sign pedestal.

L

25
100 — 130
- Top of
\v%ﬁl /pedesm\
[=
kel
. )
<
2
[=}
@ c|t
o 2|2
;ﬁl_ﬁl_ﬁ}k g 5>
= =154
2l
£
. g 25
& 5%
Lo Sl
Ed
ol @ 3o
255 2lo Z|§
<_J al2 i
2l
& &

Existing sign pedestal
SECTION C-C

NOTES

l. See Standard Plan AT6G for Concrete Barrier Type 60S.

2. Contractor options for fill between concrete barrier walls:
A. Place 100 mm PCC at base between concrete barrier walls.
B. Place 305 mm of granular material at base between walls.
C. Place granular material from base to bottom of 100 mm cap.
D. Monolithic concrete with foam blockouts is not permitted.

3. Reinforcing steel shall extend continuous through
construction joints.

4. See "Overhead Sign” plans for sign pedestal elevations
on new construction.

5. Adjust height of concrete barrier wall on low side of offset
or superelevated roadways to provide level grade across
top of concrete barrier cap.

6. See Overhead Signs Standard Plan Pile Foundation Tables.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

CONCRETE BARRIER TYPE 60SE

NO SCALE
ALL DIMENSIONS ARE

IN
MILLIMETERS UNLESS OTHERWISE sHown | A 76 I
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8¢

¢

Conc barrier

—~ 20 mm Chamfer or
/ I3 mm R, Typical

#6 Cont total 8

_—Passage way
~FG

610 Pvmt or well
compacted base

SECTION A-A

(Concrete Barrier Type 60 shown)

C_,_ Ve Conc barrier

I3
= )

——=—"*I6 Cont

/
o
¥

7
/

'y R=I50

Passage way,

¥
1
/7\{ See Note 2
[ ! * ]

‘ T N

/ \\
Pvmt or well //
compacted base d

S~
~ Finished grade

ELEVATION
(See Notes | and 3)

NOTES

. Type S Passage Way typically used for crossing of small

~

w

-~

. At the option of the Contractor, the passage way opening

. See Standard Plan A76A for typical detqils of Concrete

. Direction of tfraffic indicated by g,

=T o RILOMETER FOST [SHEET] TOTAL
oSt county | Roure | N0 ERaneel [P, et

etric

\ 4

REGISTERED CIVIL ENGINEER

July 1, 2004
PLANS APPROVAL DATE

The State of California or Its officers
s snall not be_responsible for the
mplefeness o electronlc coples of 1

To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov
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roLv

size animals.

shall be constructed by using either the cast-in-place
method, with the allowance of the form to be left in place,
or once the barrier is constructed, drilling through the
barrier to create the opening.

Barrier Type

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

CONCRETE BARRIER
WILDLIFE PASSAGE WAY
(TYPE S)

NO SCALE

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN A76J

06-23-04




6¢

610_mm
goncrefe Opening on
arrier +
M24 Galv HS bolts concrete M24 Galv HS bolts
(Type 60) ™~ //’wifh plate washer barrier, with plate washer Egg E\cépvéwo?'\e V‘Eg‘);;
\ 4 and nuts, Total 4 See Note 2. and nuts, Total 4 for details
/| - \
F— ] I [ E——
[ T T X
T T T Tt
| \ — | I
%A ffffffff :,‘i,:‘ ffffffffffffff Barrier—4&*7*7*7*7*7*7*%*% 7777777 —_—
| | 1l i
] | : : ]
. . -
. \ 230 ~—Concrete
Terminal \ Barrier
Connector A (Type 60)
230 -32 mm holes PLAN
for bolts, Typ —
~End of Rail End of Rail
19 mm @ expansion
anchors with washers, {127 I127
Total 3
T
S
< f 2 o} o)
_ g ;I to) O ° g _—
3|
t

X
“~Thrie beam
rail elements

“~End Cap . b
(Type TC)

ELEVATION

Thrie beam terminal connector
(lapped over thrie beam element)

thrie
Splice bolt beam element ~
with washer )
and nut, See
Note 2—\

6 mm x 45 mm x 360 mm
plate washer under bolt head

Concrete

. M24 Galv HS
barrier ——

bolts with plate
washer and nuts,
| Total 4

SECTION A-A

e 360 o
65 230 65

4 O]

A
32 mm Holes’ 6 mmR~
DETAIL A

6 mm PLATE WASHER

DIST)

COUNTY ‘ ROUTE

KILOMETER FOST [SHI
TOTAL PROJECT .

L,

etric

\ ‘ REGISTERED CIVIL ENGINEER

July 1, 2004
PLANS APPROVAL DATE

The State of California or Its officers or
agents shall ot be_responsidie for ihe accuracy

or compieteness of electronic coples of this pian
sneer.
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NOTES

~

o

IS

o

Type M Passage Way typically used for crossing of medium
size animals.

. At the option of the Contractor, the passage way opening

shall be constructed by either forming the opening in the
concrete barrier, or after the concrete barrier is
constructed, saw-cutting the outline of the opening and
removing the concrete and bar reinforcing steel within the
limits of the opening.

. For details of the thrie beam element and hardware, see

the A78 series of the Standard Plans. For detaqils of
Concrete Barrier, Type 60, see the AT6 series of the
Standard Plans.

. The end cap, and the thrie beam element, may be spliced

together prior to bolting the elements to the concrete
barrier. All 8 splice bolts to connect the end cap to the
rail element are not required. The 2 top and the 2 bottom
splice bolts with washers and nuts shallbe used.

. Direction of traffic indicated by =i

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

CONCRETE BARRIER
WILDLIFE PASSAGE WAY
(TYPE M)

NO SCALE
ALL DIMENSIONS ARE

IN
MILLIMETERS UNLESS OTHERWISE sHowN | A7 6K

NV1d P1S v00¢

A9LlV

06-23-04




ov

_—ETW -
¥

30° Min| 7 Medion

T

1.52 m Gap in barrier
LO.M m offset for 30°

[} Concrf’re Barrier —~. 20 51 or

I “\_flatter flare
AN

_—C Flared length
-

of barrier

€ Flared length i ‘r‘ 201t N\ -
ared leng flatter flare
of barrier — . "¢ concrete Barrier
0.44 m offset for 30
-
,/ 30° Min Median
-

— ETW/

PLAN
Concrete Barrier — — Concrete Barrier

\\\ (IA\-— .52 m width of "—,7:) /
o Wildiife Passage Way +t ~ e

\
X . — 1 = ——— T
L / 3m
/
G- 4 -9
\<Concrefe footing (See Note 2)

ELEVATION

|
L
1

o o RILOMETER FOST [SHEET] TOTAL
oSt county | Roure | N0 ERaneel [P, et

etric

\ 4
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July 1, 2004
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NOTES ')
. Type L Passage Way typically used for crossing of large size O
animals. o
2. Barrier end anchorage shall be constructed as shown 'h
in Section A-A of this plan or as shown on Standard Plan A76B.
3. Direction of fraffic indicated by i "2
Q
O
-
Flared Offset Barrier >
160 —, z
/20 mm Chamfer or
Y, I3 mm R (typicall >
—*l6 Cont total 8 ;
evenly spaced
-

—~FG

SECTION A-A
See Note 2

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

CONCRETE BARRIER
WILDLIFE PASSAGE WAY
(TYPE L)

NO SCALE

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN A76L
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374

€ 20 mm x 65 mm bolt

€ 20 mm x 65 mm bolt

munb SECTION THRU

METAL BEAM GUARD RAILING WITH WOOD POST AND BLOCKS

Lap rail elements in
direction of traffic

—~—

Ground line or shoulder

ELEVATION

m, surfacing under rail element m,

RAIL ELEMENT

705%13

Top of rail

», 150 mm x 200 mm x 360 mm

R

16

50+ HO8J08 L 50

€ Rail Splice and slot for
16 mm ¢ button head
bolt to connect rail
to post and block

|

| |

?’__1\7’?20 mm x 65 mm Slot
3,

‘I

I
T
t
f
T

/

[
T
[

ELEVATION
RAIL ELEMENT SPLICE DETAIL

c)Connecf the over lapped end of the rail elements with
16 mm @ x 35 mm button head oval shoulder splice bolts
inserted into the 23 mm x 29 mm slots and bolted together
with 16 mm ¢ x 35 mm recessed hex nuts. Recess of hex
nut points toward rail element. A total of 8 bolts and nuts
are to be used at each rail splice connection.

23 mm x 29 mm Slots, Typ.

b)The ends of the rqil elements are to be overlapped in the
direction of traffic (see details).

c)Where end cap is to be attached to the end of a rail element,
a total of 4 of the above described splice bolts and nuts are
to be used.

[ wood block

—

bolt with hex nut. No
washer on rail face
for bolted connection
to line post.

16 mm @ Button head K

R

/slof pattern in rail element. slot pattern in rail element-_ L 21— e
~ \ R= -
1 />See Note 15
1905 1905 ) ) L
Rail splice B — 39
Rail elements spliced at 3.8 m intervals See Note 14— |
Rail element length = 4.126 m of T
— ™| Symmetrical
about
PLAN B
///
See Note 15<_ |
P PQ
ost 1905 ost - i .
1905 Iond 2 Top of rail - 2.8 mm Nominal

——— Toenail with 2-16d (25 gram)
s Galv nails in top of block

w /
< See 180 mm, See Note 3
l \_Note 16;) ’

< " Cut steel washer
m|
3
Ground line ol
or shoulder ™~
surfacin o
under railing —, ™|
|
IR /

200 *

I

R

150 mm x 200 mm x 1.83 m_-
wood post (See Note 3)

SECTION A-A

TYPICAL WOOD LINE
POST INSTALLATION

See Note 4

KILOMETER FOST
TOTAL PROJECT

DIST)

COUNTY ‘ ROUTE

=] *

etric

\ 4

REGISTERED CIVIL ENGINEER

July 1, 2004

PLANS APPROVAL DATE
e State or California o Its officers or
agents shall not be responsibie for the acouracy
or complereness o electronic coples of his plan
sheet.

To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

NOTES

1. For details of steel post installations, see Standard
Plan ATT7A2.

2. For details of standard hardware used to construct guard
railing, see Standard Plan A77B1

3. For details of wood posts and wood blocks used to construct
guard railing, see Standard Plan A77C1

4. For additional installation details, see Standard Plan A77C3.

5. Guard railing post spocmg to be 1905 mm center to center,
except as otherwise note

6. For guard railing typical layouts, see the AT7E, AT7F and
A77G Series of Standard Plans.

7. For terminal system end treatment details, see the ATTL
Series of Standard Plans.

8. For guard railing end anchor details, see Standard Plans
ATTH1 and AT7I2.

9. For details of guard railing transition to bridge railing, see
Standard Plan A77J4.

10. For additional details of guard railing connection to bridge
railings, see Standard Plans A77J1, A77J2 and A7T7K1.

1.For guard railing connection details to abutments and walls,
see Standard Plan A77J3.

12.Direction of adjacent traffic indicated by ===

13.For typical guard railing delineation and dike positioning
details, see Standard Plan A77C4.

14.Slotted hole for bolted connection of rml element to block
and post. See "Section Thru Rail Element".

15. Slotted holes for splice bolts to over\op ends of rail
element. See "Section Thru Rail Element".

16. Additional hole in uppermost portion of line post is

for potential future adjustments of railing height.
See Standard Plan A77CT.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING
STANDARD RAILING SECTION
(WOOD POST WITH
WOOD BLOCK)

NO SCALE
ALL DIMENSIONS ARE IN

MILLIMETERS UNLESS OTHERWISE SHOWN A77A1
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A4

1905 1905

¢
Pos

€ 20 mm x 65 mm bolt
/slof pattern in rail element—_

€ 20 mm x 65 mm bolt

slot pattern in rail element -

-

1905 1905

Rail Splice ]

1 Yé: =1 %'gﬁ

Rail elements spliced at 3.8 m intervals

f
T
]
Y
:

1
o
-9

Rail element length = 4.126 m

"

PLAN

>

Rail Splice

Top of rail~

\

\
L . ]

bt . e
T 1 = o)
! Lap rajl elements in "8
direction of traffic <

—-—
~ ~ S S

11

STEEL POSTS AND NOTCHED WOOD OR NOTCHED PLASTIC BLOCKS

“\[— “ Ground line or shoulder

‘Iﬁl’ surfacing under rail element ‘Iﬁl’

ELEVATION
METAL BEAM GUARD RAILING WITH

—f— with hex nut. Attach rail o
element fto wood block and ~
. . 316 steel post with bolt on traffic rISO mm, See Note 3

€ Rail Splice and approach side of post web. X
slot for 16 mm & 50 - 08408, |, 5o No washer on rail face for ‘
button head bolt bolted connection to line post. ——— <
to connect rail I i
to post and block — — f

16 mm ¢ Button head bolt |

- 45
I
T

|

[]

]

il Tzl'zzo mm x 65 mm Slot
3,

/

[
T
[

ELEVATION
RAIL ELEMENT SPLICE DETAIL

a)Connect the over lapped end of the rail elements with
16 mm @ x 35 mm button head oval shoulder splice bolts
inserted into the 23 mm x 29 mm slots and bolted together
with 16 mm @ x 35 mm recessed hex nuts. Recess of hex
nut points ftoward rail element. A total of 8 bolts and nuts
are to be used at each rail splice connection.

—23 mm x 29 mm Slots

b) The ends of the rail elements are to be overlapped in the
direction of traffic (see details).

c)Where end cap is to be attached to the end of a rail
element, a total of 4 of the above described splice bolts
and nuts are to be used.

I 100,
27—
R=
\)See Note 15
e
-
& —39

See Note 14—
T R=24 mm

o Symmgfrical
o | about €

See Note 15 <<

~2.8 mm Nominal

SECTION THRU
RAIL ELEMENT

, Top of rail

[ 150 mm x 200 mm x 360 mm
notched wood block or notched
plastic block. See Notes 3 and 13.

1830

Ground line

or shoulder
surfacing
under railing —

/

MW 150 x 14 Steel
post, 1.83 m length -~

SECTION A-A

TYPICAL STEEL LINE
POST INSTALLATION

See Note 4

TOTAL

s C K\L)M[T[R FUST SHEET|
prst county | route | HGRHETERSTE o | seets
etric .
\ ‘ REGISTERED CIVIL ENGINEER
July 1, 2004

PLANS APPROVAL DATE

The State of California or Its officers
s shall nof be_responsibie For he
mplefeness o electronlc coples of 1

To get to the Calfrans web site, go fo: hitp://www.dot.cagov

NOTES

1. For details of wood post installations, see Standard
Plan A77A1.

2. For details of standard hardware used to construct guard
railing, see Standard Plan A77B1.

3. For details of steel posts, wood blocks and plastic blocks
used to construct guard railing, see Standard Plan A77C2.

4. For additional installation details, see Standard Plan A77C3.

5. Guard railing post spacing to be 1905 mm center to center,
except as otherwise noted.

6. For guard railing typical layouts, see the AT7E, A77F and
A77G Series of Standard Plans.

7. ForAferminol system end treatment details, see the AT7L
Series of Sfandard Plans.

8. For guard rolllng end anchor details, see Standard Plans
ATTH1 and A77I2

9. For details of guard railing transition to bridge railing,
see Standard Plan A77J4.

10. For additional details of guard railing connection to bridge
railings, see Standard Plans A77J1, A77J2 and AT7K1.

. For dike positioning and guard railing delineation details,
see Standard Plan A77C4.

12. Direction of adjacent traffic indicated by =i
13. Notched face of block faces steel post.

14. Slotted hole for bolted connection of rail element to block
and post. See "Section Thru Rail Element".

15. Slotted holes for splice bolts to over\op ends of rail
element. See "Section Thru Rail Element”

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING
STANDARD RAILING SECTION
(STEEL POST WITH
NOTCHED WOOD OR
NOTCHED PLASTIC BLOCK)

NO SCALE
ALL DIMENSIONS ARE I

N
MILLIMETERS UNLESS OTHERWISE sown | A7 7 A2
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310

197

~ 24 mm Dia x 1.6 mm
deep recess one or
/\_both sides

L)

16 mm_@ RECESS NUT

— 2.8 mm Nominal thickness

/ See Note Si
g
") 305 305
e Taper -~
1 PLAN
55+ L2 -
PLAN 32 mm x 58 mm EOﬂ r-——zw
- __ Slotted holes N
: : 760 > N S >
— gg glso;nfgdxhg?e?,m'ryp.\\\ D D
— N 2.8 mm S
\W S Nominal thickness —
< .
\ g?orfgdxhg?e?,mwp. Z?emn?er?:?:csisonrgu/ 230
ELEVATION ELEVATION
RETURN CAP END CAP
(TYPE_A) (TYPE A)

8 24 mm
[(+) 1.6 mm, (-) 6 mm]
S
‘Immnﬂﬂnnnnn

-

! "or 36 mm

16 mm @ BUTTON HEAD BOLT

‘33mm1

L

THREAD LENGTH

35 mm

full thread length

50 mm

full thread length

255 mm

100 mm Min thread length

460 mm

100 mm Min thread length

*¥%70 mm

50 mm Min thread length

*¥%480 mm

100 mm Min thread length

*¥For nested rail applications.

310

685 mm_* "

2.8 mm Nominal i
thickness ~

315 mm
Lap

2 mm Tolerance

255

See Note 2 ——

- 20 mm x 65 mm
Slotted hole

23 mm x 29 mm
Slotted holes, Typ.

—39
R=24 mm
T Symmg‘rricol
| about ¢
-

-

>See Note 3

\ 4

=T coons RLOVETER FOST |
DIST| COUNTY ‘ ROUTE TOTAL PROJECT
etric .

REGISTERED CIVIL ENGINEER

July 1, 2004
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or compieteness of electronic coples of this pian
sneer.
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N See Note 3 <
~ Same shape as

rail element section

2.8 mm Nominal

1
L=

ELEVATION
END CAP SECTION THRU
(TYPE B) RAIL ELEMENT

Trim wood
post to fit —

25

Bend
corners (2)

—> 108
30, 455 50
PLAN
P <b- 19 mm
- Ddia hole
0|
[=] —_—
5|
)
-+ b Q

\
2.8 mm Nominal 23 mm x 29 mm Siots, Typ.
thickness

ELEVATION

END CAP
(TYPE C)

NOTES

1. Flat plate washer detail has been deleted.

2. Slotted hole for bolted connection of rail
element to block and post.

w

. Slotted holes for splice bolts to overlap ends
of rail element.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING
STANDARD HARDWARE

A77B1
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4%

T_MT
le3l

[ See Note 1

1.83 m

:i\\;: e :x;

SIDE FRONT

150 mm X 200 mm
WOOD POST

See Note 3

5
l See Note 1

SIDE FRONT

150 mm X 200 mm
WOOD BLOCK

See Note 3

NOTES

1. All holes in wood posts and blocks shall be 20 mm dia * 1.6 mm.

2. Dimensions shown for wood post are nominal.

3. This post and block combination used for standard line post
sections of guard railing.

4. This post and 200 mm x 200 mm block combination used for line

post sections of guard railing on narrow roadways.

5. This post and 200 mm x 200 mm block combination is typically

used where strengthened line post sections of guard railings are To get fo the Caltrans web site, go fo: hifp://www.dot.cagov

warranted to shield fixed objects.
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A 14r
A ==f | & E
— See Note 1 — See Note 1

€| €|
s\ o\ g s o
SIDE FRONT SIDE FRONT
200 mm_x 200 mm 250 mm_X 250 mm

WOOD POST WOOD POST

See Note 4 See Note S

SIDE
200 mm_x 200 mm
WOOD BLOCK

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING
WOOD POST AND
WOOD BLOCK DETAILS

NO SCALE

ALL DIMENSIONS ARE IN
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Sy

¢
ToP + 30

30
I W
2 gL
:: . T i‘j”?v/‘ See Note |
& el
ol I
-lg [
” [
[
e Dl
5 =
[
|| LI
SIDE ERONT
MW 150 x 14

STEEL POST

J
180
=63
==t

244 m

5
2

LUy L1l
SIDE FRONT

MW 150 x 22
STEEL POST

T
i
L
360
180
\

—— 20 mm * 1.6 mm
A bolt hole
g Il

&ZQ_ 106

]

TOP

Fd
200 -

)

103
I
Ll
SRRIREY
ToP
17‘52._1
M mﬁw
N { =

22 mm g—
4=

I

I

I

8
=

114 127

Tl g ==
T TR al
| [ SR
150 - - “
— 32
SIDE FRONT Léﬁ‘
I50 mm_ x 200 mm SIDE ERONT
NOTCHED WOOD BLOCK NOTCHED PLASTIC BLOCK
See Notes 2 and 3 Option ‘A"

m
I
-
360
180
M
\

B _—— 20 mm * 1.6 mm
A bolt hole
g I

&Z%_ 156 LQ
TOP

L. e o

200 mm x 200 mm
NOTCHED WOOD BLOCK

See Notes 2 and 3

| —19 mm &
(2 holes)

o
i
i
gl ly
3563

NOTCHED PLASTIC BLOCK

Option 'B’
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NOTES
1. All holes in steel post shall be 21 mm dia maximum.
2. Dimensions shown for wood block are nominal.

3. Notched face of block faces steel post.

4, 2.13-meter length posts to be used for narrow N
roadway installation. See Standard Plan A77FA. o
o

H

»

~e

Q

o

-

Z

~

~

(2}

N

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING
STEEL POST,
NOTCHED WOOD BLOCK AND
NOTCHED PLASTIC BLOCK
DETAILS

NO SCALE
ALL DIMENSIONS ARE IN

MILLIMETERS UNLESS OTHERWISE SHOWN A7702
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150 mm x 200 mm x 360 mm To get to the Calfrans web site, go fo: hitp://www.dot.cagov
/ wood block r 0.9 m or greater o
ri/ L2 m_or _gregter 150 mm x 200 mm x 360 mm
“Top of [ wood block \\
Jﬂ, rail l o Top of rail- X
Edge of paved g iy o o= ]
shoulder or i
offset line of :T:- e 150 mm x 200 mm x 1.83 m § f«——150 mm x 200 mm x 1.83 m
traveled wa = wood post vood post
4 \\ Edge of paved shoulder
or offset line of edge 200
\\ 200 of traveled way\J Hinge Point
' Hing - g
2 | | (<]
o
. 0.9 m or greater - 0.6 m to less than 0.9 m ‘ I 7 | | Embankment slope | 4
f See Note 3 ‘ |
150 mm x 200 mm x 360 mm 150 mm x 200 mm x 360 mm | | o (7]
wood block ~_ wood block ~_ | | | | 8 pd
Top of rail \‘ Top of rail \ ‘ | Crib Wall ~ Q
P P ! — Retaining Wal | | \
l,— Retaining Wal
wm N ] 20 NL ] \ | | | Y
EX === W === r-
2 2 ‘ I I. _I
~ f«——150 mm x 200 mm x L83 m te——200 mm x 200 mm x 2.3 m — —1 / >
wood post wood post L — J 1 | 2
Edge of paved shoulder 2 Edge of paved shoulder o “/
or offset line of edge 200 * N or offset line of edge 200 [a} /
of traveled way\‘ E"]Q? of traveled way o Hi */ >
oin — Hinge
1 — t J L Point ~
B o — N
(2]
DETAIL A DETAIL B
TYPICAL ROADWAY NARROW ROADWAY
INSTALLATION INSTALLATION
See Note | See Note | DETAL C DETAL D
POST EMBEDMENT INSTALLATION AT EARTH RETAINING WALLS
STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION
NOTES METAL BEAM GUARD RAILING
1. These installation details also applicable to steel line post installations with notched blocks. TYPICAL LINE POST
For additional installation details, see Standard Plans A77A1 and ATT7A2. EMBEDMENT AND
2. Where the distance between the face of the rail and the hinge point is less than 0.6 m, see
the Project Plans for special details. HINGE POINT OFFSET DETAILS
3. For dike positioning with guard railing installations, see Standard Plan A77C4. NO SCALE
ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE shown | A7 7 C 3
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NOTES

. When necessary to place dike in front of face of guard
railing, only Type C dike may be used. For dike details, see
Standard Plan A87A.

(VNN

.Guard railing delineation to be used where shown on the
Project Plans.

IS

.When dike or curb is placed under guard railing, the

maximum height of the dike or curb shall be 100 mm.
Mountable dike should not be used. For dike and curb
details, see Standard Plans A87A and A87B.

o

.For details of typical distance between the face of rail
and hinge point, see Standard Plan A77C3.

.For standard railing post embedment, see Standard Plans A77C3.

75 mm Min <

¢
ﬁ 40 mm Max

M

“~— Delineator

TS—Min 75 mm x 305 mm

€ Reflector
N
I 16d Galv nails

—= =57 mm Min

—Ground line or shoulder
] -~ surfacing
GUARD RAILING DELINEATION
See Note 3

(flexible post, see Std Plan A73C)

"AC Dike
Type C
See Note |

r-—---

DIKE _POSITIONING

See Note |

N
(=3
Var 'f 2
ee Note ~~See Note 5
(7]
-
AC Dik
’Type‘ Fe Q
See Note 4
L HP O
I -
L >
[ 4
[
L
>
N
N
(¢
H
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STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING
TYPICAL RAILING DELINEATION
AND DIKE POSITIONING DETAILS

NO SCALE

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN
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RAILING AT STRUCTURES

See Notes 10 AND 11

RAILING CASE 1,
See Note 1.—

RAILING CASE 2,
See Note 2.~

(O EC)
iBru;ge o
‘ ,1 T@

“RAILING CASE 2,
See Note 2.

@"T

RAILING CASE 1, /
See Note 1.

"DIAGRAM 1"
TWO-WAY HIGHWAY BRIDGE ROADBED WIDTH
LESS THAN 12 METERS

RAILING CASE 1,

See Note 1.—

RAILING CASE 3

See Note 3. @ .\ A_/@
+Br|gge J

“—RAILING CASE 3,
See Note 3.

®

\RA[LING CASE 1,
See Note 1.

"DIAGRAM 2"
TWO-WAY HIGHWAY BRIDGE ROADBED WIDTH
EQUAL TO OR GREATER THAN 12 METERS

RAILING CASE 1, See Note 1.—

® v ®
3
RAILING -
CASE 4,
See Note 4.

~— RAILING
CASE 4,
See Note 4.

\
- RAILING CASE 1, See Note 1.

"DIAGRAM_3"
MULTILANE HIGHWAY WITH SEPARATE
STRUCTURE FOR EACH DIRECTION OF TRAVEL

RAILING CASE 1, See Note 1.

-y~ Median
Barrier

® X T®
“-RAILING CASE 1,
"DIAGRAM 4"
MULTILANE HIGHWAY WITH
DECKED MEDIAN ON STRUCTURE

See Note 1.

RAILING AT FIXED OBJECTS OR EMBANKMENT

INSTALLATIONS

See Notes 9 and 11
RAILING CASE 6, See Note 6.
RAILING CASE 8, See Note 8.\

| ®
~ XA y =

——

Al

25
Clear recovery zone ) \
for this direction of 7 X [ J @ stripe ‘ETW
Traffic e ——— /ETW —

\\
T-ES

o B30
“———RAILING
"DIAGRAM 5" RAlLING
TWO-WAY HIGHWAY

RAILING CASE 5, See Note 5.
RAILING CASE 7, See Note 7. ‘

!_x/

g
Clear recovery zone »7 Barrier Stripi
to_the Right side of
this direction of —
Traffic e - — - — - —
™~ (ETW g
T-ES
©
.
"DIAGRAM 6"

TWO-WAY MULTILANE HIGHWAY
WITH BARRIER STRIPING
RAILING CASE 5, See Note 5.

RAILING CASE 7, See Note 7. @
o2 ® .

Clear recovery zone
to_the Right side of

this direction of —
TraffiCammpms ——( - — - - J—
/AL ——
T-ES
o IO

"DIAGRAM 7"

/’Cleor recovery zone
for this direction of
Traffic -

CASE 5, See Note 5.

CASE 7, See Note 7.

T~ Clear recovery zone
to the ngl'\*r side of

n9 this direction of

Traffic -

——RAILING CASE 5, See Note 5.

RAILING CASE 7, See Note 7.

“—Clear recovery zone
to the R\gh? side of
this direction of
Traffic -e—

RAILING CASE 5, See Note 5.
RAILING CASE 7, See Note 7.

TWO-WAY MULTILANE HIGHWAY WITH

TWO-WAY LEFT TURN LANE STRIPING

RAILING CASE 5, See Note 5.
RAILING CASE 7, See Note 7.

©£J/ L ES

.~ __ElW
. 4~ Median Barrier
Clear recovery zone =
for this direction of
Traffic e —
~
~ES
® \©
"DIAGRAM 8"

TWO-WAY MULTILANE HIGHWAY WITH MEDIAN

—— Clear recovery zone
for this direction of
Traffic ——

RAILING CASE 5, See Note 5.
RAILING CASE 7, See Note 7.

BARRIER
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constructed to shield the
ends of structures for [shex
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mplefeness o electronlc coples of 1
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RAILING CASE 1 on DIAGRAM 7o gef
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Nos. 1, 2, 3 and 4, Layout
Types 12A or 12B shown on Standard Plan A77F1 or Layout
Type 12C shown on Standard Plan A77F2 are typically used.

Where railing is constructed to shield the ends of sfruc+ures for
the conditions shown in RAILING CASE 2 on DIAGRAM No. 1, Layout Types
12AA or 12BB shown on Standard Plan A77F4 or Layout Type 12CC
shown on Standard Plan A77F5 are typically used.

Where railing is constructed at the ends of structures for the
conditions shown in RAILING CASE 3 on DIAGRAM No. 2, Layout Type 12DD
shown on Standard Plan A77F5 is typically used.

Where railing is constructed to shield the ends of structures for
the conditions shown in RAILING CASE 4 on DIAGRAM No.3, Layout
Type 12E shown on Standard Plan A77F3 is typically used where
median barrier is not constructed. See Standard Plan A77D2 where
median barrier is provided.

Where construction of railing is recommended to shield embankment
slopes for the conditions shown in RAILING CASE 5 on DIAGRAM

Nos. 5, 6, and 8, Layout Types 11A, or 11B or 11C shown on
Smndord Plan A77E1 are typically used

Where construction of railing is recommended to shield embankment
slopes for the conditions shown in RAILING CASE 6 on DIAGRAM

No. 5, one of the series of Layout Types (11D through 11L) shown

on The ATTE Serles of Standard Plans are fyplcolwy used. The layout
type to be used is dependent on site specific conditions.

Where construction of rajiling is recommended to shield fixed object(s)
for the condition shown in RAILING CASE 7 on DIAGRAM Nos.

5, 6, 7 and 8, Layout Types 16A, 16B or 16C shown on Standard
Plan A77G3 are typically used.

Where construction of railing is recommended to shield fixed objects
for the condlflons shown in RAILING CASE 8 on DIAGRAM No. 5,

one of the series of Layout Types (16D through 16L) shown on
Standard Plan A77G Series of Standard Plan are typically used.

The layout type to be used is dependent on site specific conditons.

Clear recovery zone is 6 m for Conventional Highways and 9 m for
Expressways or Freeways.

.See Standard Plan A77D2 for additional guard railing at structure

placement diagrams.

. These diagrams are not intended to provide geometric design
standard guidance.
of guidance.

LEGEND

®
®
©
(O]
®

See the Highway Design Manual for this type

Caltrans approved end treatment or buried post end anchor.
Transition railing with anchorage to structure.

Railing end anchor assembly.

Caltrans approved crash cushion or end-treatment.

Positive anchorage to structure.

Fixed object(s) or non-recoverable embankment slope.
STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING

AT STRUCTURES, FIXED OBJECTS

AND EMBANKMENTS
(PLACEMENT DIAGRAMS)

NO SCALE

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN

A77D1
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GUARD RAILING AND METAL BARRIER RAILING AT STRUCTURE APPROACHES AND DEPARTURES

See Notes 5 and 6

RAILING CASE

See Note 1.—

Transition Railing (Type WB)-

T,
~

)\.__.,3—))®

T

/

Bridge 7

—— Transition Railin
/ (Type DTB) =Lm J

——

~ Double Thrie

K— RAILING CASE 9, Beam Barrier

See Note 2.

W
@,/.—;\r—"_' “~Transition Railing (Type WB)

T RAILING CASE 1,
See Note 1.

"DIAGRAM 9"

MULTILANE HIGHWAY WITH SEPARATE STRUCTURE
FOR EACH DIRECTION OF TRAVEL

RAILING CASE

T,

See Note 1.—

Transition Railing (Type WB

)\\ 4_\1,4/‘@

Bridge -
-—
\ Bat Nore 5 1% i+ i ( \SL’;%'QBLE?; ~—— RAILING CASE 11
RAILING CASE 11 . \ Transition Railing / ! / ’
See Note 4, — single Thrie | (Type STB) ————— \ RAILING CASE 10, \ See Note 4.
Beam Barrier , See Note 3. \
—r
—

—
@T ~Transition Railing (Type WB)

" RAILING CASE 1,
See Note 1.

"DIAGRAM 10"

MULTILANE HIGHWAY WITH SEPARATE STRUCTURE
FOR EACH DIRECTION OF TRAVEL

ST counTy RILOMETER FOST JSHEET] TOTAL
DLTl COUNTY ‘ ROUTE l (LOMETER FOST r [S“[US

L, l |

etric

\ 4

REGISTERED CIVIL ENGINEER

July 1, 2004

PLANS APPROVAL DATE
The State of California or Its officers or
agents shall ot be_responsidie for ihe accuracy
or completeness o electronic coples of this pian
sneer.

To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

NOTES:

. Where guard railing is constructed to shield the ends of structures
for the conditions shown in RAILING CASE 1 on DIAGRAM Nos. 9 and
10, Layout Types 12A or 12B shown on Standard Plan A77F1 or Layout
Type 12C shown on Standard Plan A7T7F2 are typically used.

N

. Where double thrie beam barrier railing is constructed to shield the
ends of structures for the conditions shown in RAILING CASE 9 on
DIAGRAM No. 9, Type 25A Connection Layout shown on Standard Plan
AT8H is typlcolly used. For bmdge railing connection details, see
Standard Plans A78F1 and A78K

w

.Where single thrie beam barrier mlllng is constructed to shield the
ends of structures for the conditions shown in RAILING CASE 10
on DIAGRAM No. 10, Type 25A Connection Layout shown on

Standard Plan A7BH is typically used. For Drldge railing connection N
details, see Standard Plan A78J. Connection Detail 2A shown on
Sfundcrd Plan A78F2 applies to the bridge railing connection. o
4. Where smgle thrie beam barrier railing |s constructed to shield 2
opposing directions of traffic as shown in RAILING CASE 11 on
DIAGRAM No. 10, Connection Detail 3A shown on Standard Plan
AT8F2 applies o the bridge railing connection. (7))
5. See Standard Plan A77D1 for additional guard railing at structure g
placement diagrams. Q.
6. These diagrams are not intended to provide geometric design
standard guidance. See the Highway Design Manual for this type O
of guidance. -~
Z
~N
~
N

LEGEND

@ Caltrans approved end treatment or buried post end anchor.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING
AND
THRIE BEAM BARRIER RAILING
AT STRUCTURES
(PLACEMENT DIAGRAMS)

NO SCALE
ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE shown | AT 7D 2

05-13-04
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NOTES

1. Line post, blocks and hardware to be used are shown on Standard Plans 7.
ATTA1, ATTA2, AT7B1, AT7C1, and ATT7C2.

2. Guard rail post spacing to be 1905 mm center to center, except as 8.
otherwise noted.

3. Except as noted, line posts are 150 mm x 200 mm x 1.83 m wood with 9.
150 mm x 200 mm x 360 mm wood blocks. MW 150 x 14 steel posts, 1.83 m
in length, with 150 mm x 200 mm x 360 mm notched wood blocks or plastic
blocks may be used for 150 mm x 200 mm x 1.83 m wood post with
150 mm x 200 mm x 360 mm wood blocks where applicable and when
specified.

4. Direction of adjacent traffic indicated by i

5. For End Anchor Assembly (Type SFT) details, see Standard Plan A77H1. 1.

6. Layout Types 11A, 11B or 11C are typically used where guard railing is

/End Anchor Assembly (Type SFT),

Center of end post-_

See Note 5 \
\
0.9 m Min 1,3.0m,. center of end post
1905, 1905, 1905, 1905, Hinge Hinge point - [T 6t /
oint — ™ + / o1t aper
P! \ ‘ ‘ \ 1.0 m Mll’\ﬁ f / 1.0 m Typ
L I I I I %’ I
A A A B 8 B[R A A B B A B o——myat 0 Dike
1 ! C <
S —— 1:10 or ~
‘ flatter slope —
7.6 m See Note 9 Caltrans approved In-line Terminal System End Treatment
= ! See Notes 7 and
AC Dike, Type F AC Dike, Type C Additional AC Dike, Type G
See Note 12 See Note 12 7.6 m Min,See Note 12

TYPE

11A LAYOUT

(EMBANKMENT GUARD INSTALLATION WITH IN-LINE END TREATMENT
AT TRAFFIC APPROACH END OF RAILING)

/ End Anchor Assembly (Type SFT),
See Note 5

0.9 m Min

Hinge point

sCenter of end post

.0 3.0 m
Min Min

See Note 6

1.0 m Min

Ve 1:6 taper
/ Hinge point -

Hinge
1905, 1905, 1905, 190 poigf\\ ‘ 1.0m Typ
\ ‘ ] ‘ e M %Tk center of end post
w A A A A A @A‘(a 8 A A 8 B
T LN

L —— ‘ \"~IES - L L1:10 or flatter slope i ~ES

7.6 m See Note 9 Caltrans approved Flared Terminal System End Treatment 1.32 m Typ
T T See Note 8

AC Dike, Type F AC Dike, Type C Add\hono\ AC Dike, Type C J

See Note 12 See Note 12 7.6 m Min, See Note 12 1

TYPE

11B LAYOUT

(EMBANKMENT GUARD RAILING INSTALLATION WITH FLARED END TREATMENT
AT TRAFFIC APPROACH END OF RAILING)

0.9 m Min—
End anchor assembly (Type SFT),
/ See Note 5. Hinge point
/
{ 1905 1905 1905 1905 ﬁ 1905 17&7‘4‘305

T é”T{ ; N -

See Note 6

/Burled post end
anchor, See Note 11.

— Begin 15:1 or flatter flare
Aoslmm_pwcj\gﬂ T

\ Begin ParabolQ e

7.6 m Parabola

STe l
Note 9

TYPE 11C LAYOUT

(EMBANKMENT GUARD RAILING INSTALLATION WITH BURIED
AT

o ‘\“ 1 >

15:1 or flatter flare, l\ . .

Bury end of rail

( See Note 10. \ in cut slope.
\
— 305 mm M \
ax offset
For 15:1 flare Edge of paved shoulder or

offset line of traveled way
END ANCHOR TREATMENT

TRAFFIC APPROACH END OF RAILING)

See Notes 6 and 12

recommended to shield embankment slopes and a crashworthy end treatment 12.

is required for only one direction of traffic. See Railing Case 5 in
Diagram Nos. 5, 6, 7 and 8 on Standard Plan A77D1.

10. The 15:1

In-line Terminal System End Treatments are used where site conditions will not
accommodate a flared end treatment.

The type of terminal system end treatment to be used will be shown on the
Project Plans.

Dependent on site conditions (embankment height and side slope), construction
of additional guard railing (length equal to multiples of 3.8 m with 1.9 m post
spacing) may be advisable.

or flatter flare used with buried end anchors is based on the edge of
the paved shoulder or offset line of edge of the traveled way. The length of
quard railing within the 15:1 or flatter flare is based on site conditions and
should be a length equal to multiples of 3.8 meters.

For details of the buried post end anchor used with Type 11C Layout, see
Standard Plan A7712.

Where placement of dike is requ\red with guard railing installations, see
Standard Plan A77C4 for dike positioning details.

~ Hinge point

KIOVETER
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Base Line—

\
T

TYPICAL PARABOLIC LAYOUT

X

]
ot

—
')
Base Line (Edge of paved shoulder or /
offset line of edge of traveled way) -

Y = Offset from base line
wx2 W = Maximum offset
Y= X = Distance along base line
L2 L = Length of flare

PARABOLIC FLARE OFFSETS

Ve Begin Parabola /End
170 mm offset \ /
e
75 mm offest — Lengfh T fiare ’/
30

20 mm offsef \ \
1905 1305

TYPICAL FLARE OFFSETS
FOR 305 mm MAX END OFFSET

1305 . 1905

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING
TYPICAL LAYOUTS FOR

EMBANKMENTS

NO SCALE

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN

- . =
Begin flare N Y T

N
o
o
H
»
~*
o
O
-
>
Z
Parabola >
~
~
m
— Base Line -—h
5 mm offset

A77E1
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/ Center of end post

S KILOMETER POST |[SI
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Center of end post -

\

3.0
Min
" genfer of end post — 0.9 m Min 0.9 m Min -Center of end post
~ Hinge poin . . . . Hinge point ~
116 taper - i -~ Hinge point Hinge point i / 1:6 taper
g k0 m Min J \ 10 m Min— 0 m Typ
l 2 I
AC Dike — MI—0 8 A A B B 8 A[(A B A B B B A o——ngst L ACDke
7 i i f ~-
e 110 or J g Sed e L S~
ES — flatter slope Note 8 1:10 or —— ES
Caltrans approved In-line Terminal System End Treatment Caltrans approved In-line Terminal System End Treatment flatter slope N
See Notes 6 and See Notes 6 and 7 [«
Additional AC Dike, Type ¢ AC Dike, Type C AC Dike, Type C Additional AC Dike, Type G o
6 m Min, See Note 9 See Note 9 See Note 9 6 m Min, See Note 9 H
TYPE 11D LAYOUT »
(EMBANKMENT GUARD RAILING INSTALLATION WITH e
IN-LINE END TREATMENT AT EACH END OF RAILING) o
Center of end post See Note 5 Center of end post-
.0 .0 .0 .0_m, o
1:6 taper Min Min i . . . . . Min Min 1:6 taper -
/Hinge point _—Hinge point 0.9 m Min 0.9 m Min Hinge point —. Hinge point
Center of end post - M —E-eCenfer of end post =2
> f i o2
N J —~ £s— See T —~ L Fres >
Note 8
\ES 10 or flatter slope Caltrans approved Flared Terminal System End Treatment Caltrans approved Flared Terminal System End Treatment 10 or flatter slope ~N
See Note See Note 7 ~
Additional AC Dike, Type C AC Dike, Type C AC Dike, Type C Additional AC Dike, Type C m
! 7.6 m Min, See Note 9 See Note 9 See Note 9 6 m Min, See Note 9 N
AC Dike, Type F/
See Note 9—
TYPE |IE LAYOUT
(EMBANKMENT GUARD RAILING INSTALLATION WITH
FLARED END TREATMENT AT EACH END OF RAILING)
See Note 5
NOTES
l. Line post, blocks and hardware to be used are shown on Standard Plans 6. In-line Terminal System End Treatments are used where site conditions will not

w

(LN

ATTA1, ATTA2, ATTB1, ATTC1 and AT7C2.

Guard rail post spacing to be 1905 mm center to center, except as otherwise
noted.

. Except as noted, line posts are 150 mm x 200 mm x 1.83 m wood with

150 mm x 200 mm x 360 mm wood blocks. MW 150 x 14 steel posts, 1.83 m in
length, with 150 mm x 200 mm x 360 mm notched wood blocks or plastic blocks
may be used for 150 mm x 200 mm x 1.83 m wood post with

150 mm x 200 mm x 360 mm wood blocks where applicable and when specified.

. Direction of adjacent traffic indicated Dy emmjmm
- Layout Types 11D through 11L, shown on the A7T7E Series of Standard Plans,

are typically used where guard railing is recommended to shield embankment
slopes and a crashworthy end treatment is required for both directions of
traffic. See Railing Case 6 in Diagram No. 5 on Standard Plan A77D1.

accommodate a flared end treatment.

7. The type of terminal system end treatment to be used will be shown on the

Project Plans.

8. Dependent on site conditions (embankment height and side slope), construction

of additional guard railing (length equal tfo multiples of 3.8 m with 1.9 m post

spacing) may be advisable.

9. Where placement of dike is required wi
Standard Plan A77C4 for dike positioni

th guard railing installations, see
ng details.
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. Except as noted,

Base Line ~

[
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“——Begin flare L W T

'/2L4>TF\*/2 N
1
k‘\‘u “W/jg ] J
/ W/g\ T Base Line (Edge of paved shoulder or
\ @ /I6 w offset line of edge of traveled way) -~
= = Offset from base line
\ = wx? W = Maximum offset
- X = Distance along base line
/4 L/ T2
t L = Length of flare

TYPICAL PARABOLIC LAYOUT

PARABOLIC FLARE OFFSETS

/Buried post
end anchor,
See Note 9.

Begin 15:l or flatter flare \\

—~]

1905 mm_post _spacing \

_—Hinge point N\

—0.9 m Min //Begin 15: or flatter ﬂare
/nge point — ‘905 nm DOM\M
1905 1905
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~Buried post
/ end anchor,
See Note 9.

a A B LNy v
15: or flatter i — See — Bedn ~15:1 or flatter flare
\ flare (see Note 8)/ W\ -~ Begin Parabola — Nosfee ; Begin Parabola e (/ (see Note 8) K Bu‘ry' end of N
\ 7.6 m Parabola 7.6 m_ Parabola \ \ ;I%'I ;n cut o
Bury end \Edge of paved shoulder or | See Note 11 See Note 11 o pe.
of rail in offset line of traveled way 305 mm Mo 305 mm Max offset Ed f d should: 14
cut slope offset for for 15: flare ge of paved shoulder or A
15:1 flare offset line of traveled way
TYPE IIF LAYOUT
(EMBANKMENT GUARD RAILING INSTALLATION WITH A »
BURIED END ANCHOR TREATMENT AT EACH END OF RAILING) g
See Notes 5 and I0 Q
/gﬁzleddngf\?:: Center of end post 0
See Note 0. \y -
Begin I15: or flatter flare r}hﬂoﬁﬂw—mj Ve 1:6 taper ;
\ ﬁi,‘ 1905 _mm Post spacing //, Hinge point- Hinge point Hinge point
MM_post spacing \ B
| \N
Sz ~-Center of end post >
Z A 2| A S
] i A A :l‘
15:1 or flatt / i — | See
/ ‘t e (oa vate 8- \ ~=— Begin Parabola——"" | See S~ ~— L " s Lom Typ— m
& \ 7.6 m_Parabola Caltrans approved Terminal System End Treatment (Type SRT shown) k0 or flatter slope [A)
BL.'J:I’)/ end “Edge of paved shoulder or ' \305 mm Max See Note
i in .
gu?fl‘op‘e offset line of traveled way offeot for égeD%:%eleope F, AC Dike, Type C Additional AC Dike, Type C
15: flare See Note 10 7.6 m Min, See Note 10 !

NOTES

Line post, blocks and hardware to be used are shown on Standard Plans
ATTA1, AT7A2, ATTB1, AT7C1 and AT7C2.

Guard rail post spacing to be 1905 mm center to center, except as otherwise
noted.

line posts are 150 mm x 200 mm x 1.83 m wood with

150 mm x 200 mm x 360 mm wood blocks. MW 150 x 14 steel posts, 1.83 m in
length, with 150 mm x 200 mm x 360 mm notched wood blocks or plastic blocks
may be used for 150 mm x 200 mm x 1.83 m wood post with

150 mm x 200 mm x 360 mm wood blocks where applicable and when specified.

. Direction of adjacent traffic indicated DY g

. Layout Types 11D through 11L, shown on the A77E Series of Standard Plans, are

typically used where guard ramng is recommended to shield embankment s\opes
and a crashworthy end treatment is required for both directions of traffic.
See Railing Case 6 in Diagram No. 5 on Standard Plan A77D1

TYPE |IG _LAYOUT

(EMBANKMENT GUARD RAILING INSTALLATION WITH FLARED END TREATMENT
AND A BURIED END ANCHOR TREATMENT AT THE ENDS OF RAILING)

N

©

. Dependent on site conditions (embankment height and side_slope),

See Notes 5 and 10

The type of terminal system end treatment to be used will be shown on the Project Plans.

construction
of additional guard railing (length equal fo mulfiples of 3.8 m with 1.9 m post
spacing) may be advisable.

. The 15:1 or flatter flare used with buried end anchors is based on the edge

of the paved shoulder or offset line of edge of the traveled way. The length
of guard railing within the 15:1 or flatter flare is based on site conditions and
should be a length equal to multiples of 3.8 meters.

. For details of the buried post end anchor used with Type 11F and 11G Layouts,

see Standard Plan A77I2.

. Where placement of dike is requlred with guard I’QI|H‘IQ installations, see

Standard Plan A77C4 for dike positioning details.

. For typical flare offsets for 7.6 m length parabola with maximum offset of 305 mm,

see Standard Plan A7T7E1.
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anm% ~ 1:6 taper
Center of end post — 0.9 m Min Hinge point — N .

- Hinge point N\ Hinge point % P Hinge point

1:6 taper i -
/ L0 m Typ ﬁ I‘.O m Min ’/

[
AC Dike —_ pI—0 A A A A A H
;
- - 10 or J —— See ‘\;\\ £s —— AN £s 0 m TyDJ
ES — flatter slope Note 7 £
Caltrans approved In-line Terminal System End Treatment ’\ Caltrans approved Terminal System End Treatment (Type SRT shown) k0 or flatter slope
See Notes 6 and 7 \ See Note 6
dditional AC Dike, Type AC Dike, Type C \ AC Dike, Type C Additional AC Dike, Type C
7.6 m Min, See Note 8 See Note 8 \ See Note 8 6 m Min, See Note 8 !
TYPE IIH LAYOUT
ol (EMBANKMENT GUARD RAILING INSTALLATION WITH FLARED END TREATMENT
AND AN IN-LINE TREATMENT AT THE ENDS OF RAILING)
W See Notes 5 and 8

NOTES
. Line post, blocks and hardware to be used are shown on Standard Plans 5. Layout Types 11D through 11L, shown on the ATTE Series of Standard Plans, are

ATTA1, ATTA2, ATTB1, AT7C1 and AT77C2.

2. Guard rail post spacing to be 1905 mm center to center, except as otherwise

noted.

w

. Except as noted,

150 mm x 200 mm x 360 mm wood blocks. MW 150 x 14 steel posts,

length, with 150 mm x 200 mm x 360 mm notched wood blocks or plastic blocks

may be used for 150 mm x 200 mm x 1.83 m wood post with

line posts are 150 mm x 200 mm x 1.83 m wood with

1.83 m

in

150 mm x 200 mm x 360 mm wood blocks where applicable and when specified.

4. Direction of adjacent traffic indicated by e

.

©

typically used where guard romng is recommended to shield embankment s\opes

and a crashworthy end treatment is required for both directions of traffic.

See Railing Case 6 in Diagram No. 5 on Standard Plan A77D1

The type of terminal system end treatment to be used will be shown on the Project

Plans.

Dependenf on site conditions (embankment height and side slope), construction
of additional guard rcllmg (length equal to multiples of 3.8 m with 1.9 m post

spacing) may be advisable.

Standard Plan A77C4 for dike positioning details.

. Where placement of dike is requlred with guard railing installations, see

3.V NV1d PIS v00C
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~3 w/q\ﬁ(wm 6 =

offset line of edge of traveled way)~

— Offset from base line
wx2 Maximum offset
Distance along base line

mx=<

L2

TYPICAL PARABOLIC LAYOUT

l N Y=
L/4 L/4 l Length of flare

PARABOLIC FLARE OFFSETS

Buried post
end anchor,
See Note Il
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Begin 15:l or flatter flare ~ 3.M0m
7%g \ /{~ Hinge point \\ —0.9 m Min P /Cenrer of end posTnge point
05, 1905 1905 ‘ N 10 m Mﬂr*“; HETRET o Typ
15: or flatter S \ ~H . _— %‘H i i i i i ﬁj} j_L e
flare (see Note \0)// T 1 —=— Begin Parabolo — NoSfeeB - \—IIO or R

7.6 m _Parabola

quy end ‘Edge of paved shoulder or
of rail in offset line of traveled way
cut slope

Center of end post

305 mm Max

offset for > I\

15:1 flare

See Notes 6 and
AC Dike, Type C

See Note 12

Caltrans approved In-line Terminal System End Treatment
7

dditional AC Dike, Type

%\a?rer slope

See Nofe 9

TYPE 111 LAYOUT

(EMBANKMENT GUARD RAILING INSTALLATION WITH IN-LINE END TREATMENT
AND A BURIED END ANCHOR TREATMENT AT THE ENDS OF RAILING)
See Note 5

Center of end post \

7.6 m Min, See Note 9

N

[GENFS

o

g

ES—

Caltrans approved Flared Terminal System End Treatment

See
Note 8

Caltrans approved In-line Terminal System End Treatment

‘ 1510 or flatter slopej

\
3.0 m, 1 3.0
1:6 taper ~ Min Min
, Hinge point . Hinge point 0.9 m Min —0.9 m Min /Cem’er of end DOSTHinge point
L0 m Typ S ‘ Hinge point — 10 m Min 1:6 taper
Center of end post 4@[}, % J‘ } .0 m Typ
S
B A A A 8 #[lA A B A 8 A o—n,
T

¥
\
L|=|o or TS
flatter slope

ATTA1, ATTA2, ATTB1, AT7C1 and ATT7C2.

.Guard rail post spacing to be 1905 mm center to center, except as otherwise

noted.

.Except as noted, line posts are 150 mm x 200 mm x 1.83 m wood with

150 mm x 200 mm x 360 mm wood blocks. MW 150 x 14 steel posts, 1.83 m in
length, with 150 mm x 200 mm x 360 mm notched wood blocks or plastic blocks
may be used for 150 mm x 200 mm x 1.83 m wood post with

150 mm x 200 mm x 360 mm wood blocks where applicable and when specified.

.Direction of adjacent traffic indicated by e .
.Layout Types 11D through 11L, shown on the ATTE Series of Standard Plans,

are typically used where guord railing is recommended to shield embamkment
slopes and a crashworthy end treatment is required for both directions of
traffic. See Railing Case 6 in Diagram No. 5 on Standard Plan A77D1.

.In-line Terminal System End Treatments are used where site conditions will not

accommodate a flared end treatment.

Project Plans.

Dependent on site conditions (embankment height and side slope), construction
of additional guard railing (length equal tfo mulfiples of 3.8 m with 1.9 m post
spacing) may be advisable.

Where placement of dike is requ\red with guard railing installations, see
Standard Plan A77C4 for dike positioning details.

The 15:1 or flatter flare used with buried end anchors is based on the edge of the

paved shoulder or offset line of edge of the traveled way. The length of guard

railing within the 15:1 or flatter fiare is based on site conditions and should be a

length equal to multiples of 3.8 meters.

. For details of the buried post end anchor used with Type 111 Layout, see Standard
T12.

Plan A7

. For typical flare offsets for 7.6 m length parabola with maximum offset of 305 mm,

see Standard Plan AT7E1.

See Note 7 See Notes 6 and 7
Additional AC Dike, Type C AC Dike, Type C AC Dike, Type C dditional AC Dike, Type
! 7.6 m Min, See Note 9 See Nofe 9 See Note 9 7.6 m Min, See Note 9
AC Dike, Type F
See Note 9
TYPE IIJ LAYOUT
(EMBANKMENT GUARD RAILING INSTALLATION WITH IN-LINE END TREATMENT
AND FLARED END TREATMENT AT THE ENDS OF RAILING)
See Note 5
NOTES
1.Line post, blocks and hardware to be used are shown on Standard Plans 7. The type of terminal system end treatment to be used will be shown on the
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e Hinge point

X N
Base Line ] —_—
ol ol Begin flare i v Z

Base Line (Edge of paved shoulder or

;
Y X
~ I iegy 7 i j

offset line of edge of traveled way)

W/16 =
\ Y = Offset from base line
wx2 W = Maximum offset
L/4 L/4N Y= X Distance along base line
' t t L2 L = Length of flare

TYPICAL PARABOLIC LAYOUT

PARABOLIC FLARE OFFSETS

/ Center of end post

Center of end post —
~ Hinge point

1:6 taper -

0.9 m Min
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—~Begin 15:l or flatter flare

0.9 m Min Hinge point 0 1905 mm_post_spacing I\ Buried post
— Hinge point N — N end anchor,
/ 47%‘ See Note Il

¥

—=

AC Dike — Dn—n H |:| H B H H ( =

- i e
X — " 15:1 or flatter flare
e I Ho or S‘opej - e, Begin Parabold e ( (see Note 10) ! Bury end of
Caltrans approved In-line Terminal System End Treatment 7.6 m_Parabola \ ;%'De'” cut
See Notes 6 and 7 See Note 12 N .
— 305 mm Max offset
Additional AC Dike, Type G| AC Dike, Type C for 15: flare Edge of paved shoulder or
m Min, See Note 9 See Note 9 offsef line of traveled way
TYPE 11K LAYOUT
(EMBANKMENT GUARD RAILING INSTALLATION WITH A BURIED END ANCHOR TREATMENT
AND AN IN-LINE END TREATMENT AT THE ENDS OF RAILING)
Center of end post See Note 5
116 taper % [0 m Min Ve Begin 15:1 or flatter flare
0.9 m Min

1.0 m Typ

/Hinge point
/

/1905 mm_post SP

Buried post
/end anchor,

- See Note Il
Center of end post -
& A - Y
= H A A § :H) B =
R . 150 or flatfer flare
\\* J ~— £ — Nos'reeea Begin Parabola e ( (see Note 10) i " Bury end of
ES 10 or flatter slope Caltrans approved Flared Terminal System End Treatment 7.6 m_Parabola \ "‘0" in cut
See Note See Note 12 305 mm Max offset slope.
Additional AC Dike, Type C AC Dike, Type C for 15 flare Edge of paved shoulder or
! 7.6 m Min, See Note 9 See Nofe 9 offset line of traveled way
AC Dike, Type F/
See Note
TYPE |IL LAYOUT
(EMBANKMENT GUARD RAILING INSTALLATION WITH A BURIED END ANCHOR TREATMENT
AND A FLARED END TREATMENT AT THE ENDS OF RAILING)
See Note 5
NOTES
1.Line post, blocks and hardware to be used are shown on Standard Plans 7. The type of terminal system end treatment to be used will be shown on the
ATTA1, ATTA2, ATTB1, A7T7C1 and ATT7C2. Project Plans.
2.6uard rail post spacing to be 1905 mm center to center, except as otherwise 8. Dependent on site conditions (embankment height and side slope), construction
noted. of additional guard railing (length equal to multiples of 3.8 m with 1.9 m post
spacing) may be advisable.
3.Except as noted, line posts are 150 mm x 200 mm x 1.83 m wood with
150 mm x 200 mm x 360 mm wood blocks. MW 150 x 14 steel posts, 1.83 m in 9. Where placement of dike is required with guard railing installations, see
length, with 150 mm x 200 mm x 360 mm notched wood blocks or plastic blocks Standard Plan A77C4 for dike positioning details. STATE OF CALIFORNIA
may be used for 150 mm x 200 mm x 1.83 m wood post with DEPARTMENT OF TRANSPORTATION
150 mm x 200 mm x 360 mm wood blocks where applicable and when specified. 10. The 15:1 or flatter flare used with buried end anchors is based on the edge of the
paved shoulder or offset line of edge of the traveled way. The length of guard METAL BEAM GUARD RAILING
4.Direction of adjacent traffic indicated by g railing within the 15:1 or flatter fiare is based on site conditions and should be a
length equal to multiples of 3.8 meters. TYPICAL LAYOUTS FOR
S.Layout Types 11D through 11L, shown on the A77E Series of Standard Plans, X .
are typically used where guard railing is recommended to shield embamkment 11. For details of the buried post end anchor used with Type 11K and 11L Layouts, see EMBANKMENTS
slopes and a crashworthy end treatment is required for both directions of Standard Plan A77I2.
traffic. See Railing Case 6 in Diagram No. 5 on Standard Plan A77D1. NO SCALE
12. For typical flare offsets for 7.6 m length parabola with maximum offset of 305 mm,

o

.In-line Terminal System End Treatments are used where site conditions will not

accommodate a flared end treatment.

see Standard Plan AT7E1.
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1 -
0.9 m Min 3.0 m ~Center of end post . To get fo the Caltrans web site, go fo: hitp:/ /www.dot.cagov
Hinge point - .
;Iuj\dor " 53 953 953 953 95 1905 Hg‘]gi Hinge point — M / /|6 taper e \\
ridge rai p \\ \( 1.0 m Mm rl.o m Typ x
0 —=
B_A { B A 8 8 8 8 @ n—niﬂ St TJ\ ok
o L 1:10 or \\
flatter slope T——ks
/ 7.6 m_Transition Railing See Note 8 Caltrans approved In-line Terminal System End Treatment
ETW — / (Type WB), See Note 5 | \ See Notes 6 and
| AC Dike, Type F AC Dike, Type C Additional AC Dike, Type C
| See Nofe 9 See Nofe 9 6 m Min, See Note 9
TYPE 12A LAYOUT
~— (GUARD RAILING INSTALLATION AT STRUCTURE APPROACH WITH AN
See Notes 12 and 3. IN-LINE END TREATMENT AT TRAFFIC APPROACH END OF RAILING)
See Notes 10 N
-0 m,
Min e 1:6 taper °
0.9 m Min Hinge point —_ Center of end post ————» Hil " o
N Y inge point
Wall or 53.953,953.953.953.953. 1905, Hinge Y
bridge rail poin‘rrr\ ‘ )4 1.0 m Typw
7 g o) oo ot e »
R oA[g 8 A §. A * a
*®
[ \ES S I LN
7.6 m Transition Railing, , See Note 8 Caltrans approved Flared Terminal System End Treatment 140 or flatter slope 0
ETW—" (Type WB), See Note 5 See Note 7 r
AC Dike, Type F AC Dike, Type C Additional AC Dike, Type C >
See Note 9 See Note 9 7.6 m Min, See Note 9 ! 2
\_ TYPE 12B LAYOUT
(GUARD RAILING INSTALLATION AT STRUCTURE APPROACH WITH A
See Nofes 12 and 3. FLARED END TREATMENT AT TRAFFIC APPROACH END OF RAILING) >
See Notes 10 ~
~
M
-t

NOTES

~

w

(LI

Line post, blocks and hardware to be used are shown on Standard Plans
ATTA1, ATTA2, ATTB1, A77C1 and ATT7C2.

. Guard rail post spacing to be 1905 mm center to center, except a

otherwise noted.

. Except as noted, line posts are 150 mm x 200 mm x 1.83 m wood with

150 mm x 200 mm x 360 mm wood blocks. MW 150 x 14 steel posts, 1.83 m in
length, with 150 mm x 200 mm x 360 mm notched wood blocks or plastic blocks
may be wused for 150 mm x 200 mm x 1.83 wood posts with

150 mm x 200 mm x 360 mm wood blocks where applicable and when specified.

. Direction of adjacent traffic indicated by e
. For Transition Romng (Type WB) details for Types 12A and 12B Layouts, see

Standard Plan A77J4

. In-line Terminal System End Treatments are used where site conditions will not

accommodate a flared end treatment.

. The type of terminal system end treatment to be used will be shown on the

Project Plans.

B Dependenf on site conditions (embankment helghf side slopes, or other fixed

objects), it may be advisable to construct additional guard railing (a length
equal to multiples of 3.8 m with 1.9 m post spacing) between the transition
railing and end treatment.

©

<)

. Where placement of dike is requwred with guard railing IHSTOHGTIOnS see

Standard Plan A77C4 for dike positioning details.

. Type 12A or Type 12B Layouts are typically used:

a. To the right of approaching traffic, at the end of a structure, on
two-lane conventional highway where the roadbed width across the
structure is less than 12 meters. See Railing Case 1 in Diagram No. 1

on Standard Plan A77D1.

b. To the left of approaching traffic, at the end of a structure, on
two-lane conventional highway where the roadbed width across fhe
structure is less than 12 meters. See Railing Case 2 in Diagram No. 1
on Standard Plan A77D1.

c. To the right of approaching traffic at the end of each structure on
multilane freeways or expressways with separate adjacent or parallel
bridges. See Railing Case 1 in Diagram No. 3 on Standard Plan
AT7D1.

d. To the right of approaching traffic at the end of the structure on
multilane freeways or expressways with decked median on the bridge.
See Railing Case 1 in Diagram No. 4 on Standard Plan A77D1.

. See Standard Plan ATTF3 for typical layout used left of approaching

traffic at the ends of each structure on multilane freeways or expressways
with separate adjacent or parallel bridges. See RAILING CASE 4 in Diagrams
No. 3 on Standard Plan A7701.

12. For additional
Connection Detail AA on Standard Plans A77J1
Connection Detail FF on Standard Plans AT7K1

details of typical connections to bridge rail, see
and A77J2 and
and AT7K2.

13. For additional details of a typical connection to walls or abutments,
see Standard Plan A77J3.
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—0.9 m Min
_—Begin I5: or flatter flare
Hi int —_
See Notes 12 and 13— inge poin // 05 mm post spac Q,ﬂRLoﬁ / Buried post
Wall or 5 53 953..1905 |, 1905 1905 - / end anchor,
bridos l\ A 4 See Note 8.
ridge rail —~ L | | | | : ‘ R . r quc\
HHHHHAH A A A A = ' N2
. “15: or flatter flare
— Begin Parabold e (see Note T * “ Bury end of
% 7.6 m Transition Railing 7.6 m Parabola k ;%"')e'n cut
— ) ] \ .
ETW (Type WB), See Note 5 See Note 14 305 mm Max offset \
for 15: flare Edge of paved shoulder or
TYPE 12C LAYOUT offset line of traveled way
(GUARD RAILING INSTALLATION AT STRUCTURE APPROACH WITH A
BURIED END ANCHOR TREATMENT AT TRAFFIC APPROACH END OF RAILING)
See Notes 9 and 10
_For additional connection details,
/ See Standard Plans A77J1.
See Notes 12 and 13. — 0.9 m Min —0.9 m Min
Wall or T 53,953.953.953. 953,953, 1905 1905 1905 \ 1905 1, 1905 //nge point
bridge rail —~ U
e \ PN
H H H H FI H A A A A A ‘7‘
\_47.6 m Transition Railing f f N |
(Type WB), See Note 5 o o ~Wall or
g 1T bridge rail
ETW— SETW
TYPE 12D LAYOUT

(CONTINUOUS GUARD RAILING INSTALLATION BETWEEN STRUCTURES)
See Notes 6 and 10

NOTES

Line post, blocks and hardware to be used are shown on Standard Plans
ATTA1, ATTA2, ATTB1, AT7C1 and ATT7C2.

Guard rail post spacing to be 1905 mm center to center, except as otherwise
noted.

. Except as noted, line posts are 150 mm x 200 mm x 1.83 m wood with

150 mm x 200 mm x 360 mm wood blocks. MW 150 x 14 steel posts, 1.83 m in
length, with 150 mm x 200 mm x 360 mm notched wood blocks or plastic blocks
may be used for 150 mm x 200 mm x 1.83 wood posts with

150 mm x 200 mm x 360 mm wood blocks where applicable and when specified.

. Direction of adjacent traffic indicated by i
. For Transition Railing (Type WB) details for Types 12C and 12D Layouts, see

Standard Plan A77J4.

. Type 12D layout is typically used where continous guard railing is recommended

between structures.

. The 15:1 or flatter flare for Type 12C Layout is based on the edge of the paved

shoulder or offset line of edge of the traveled way. The length of guard railing
with the 15:1 or flatter flare is based on site conditions and should be a
length equal to multiples of 3.8 meters.

. For details of the buried post end anchor used with Type 12C Layout, see

Standard Plan A7712

. Where placement of dike is requlred with guard railing installations, see

Standard Plan A77C4 for dike positioning details.

10

.Type 12C Layout is typically used:

a. To the right of approaching traffic, at the end of the structure, on two-lane
conventional highway where the roodbed width across the s?rucfure is less
than 12 meters. See Railing Case 1 in Diagram No. 1 on Standard Plan A77D1.

b. To the left of approaching traffic, at each of a structure, on two-lane
conventional highway where the roadbed wwd‘rh across the s?rucfure is

less than12 meters. See Railing Case 2 in Diagram No. 1 on Standard Plan A77D1.

c. To the right of approaching traffic at the end of each structure on
multilane freeways or expressways with separate adjacent or parallel bridges.
See Railing Case 1 in Diagram No. 3 on New Standard Plan A77D1.

d. To the right of approaching traffic at the end of the structure on
multilane freeways or expressways with decked median on the bridge. See
Railing Case 1 in Diagram No. 4 on Standard Plan A77D1.

.See Standard Plan A77F3 for typical layout used left of approaching

traffic at the ends of each structure on multilane freeways or expressways
with separate adjacent or parallel bridges. See RAILING CASE 4 in Diagram
No. 3 on Standard Plan A77D1.

.For additional details of typical connections to bridge rail, see

Connection Detail AA on Standard Plans A77J1 and A77J2 and
Connection Detail FF on Standard Plans A77K1 and A77K2.

.For additional details of a typical connection to walls or abutments,

see Standard Plan A77J3.

.For typical flare offsets for 7.6 m length parabola with maximum offset of 305 mm,
El.

see Standard Plan AT7E1
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t'i Vng’Ti\'f'/z -
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TYPICAL PARABOLIC LAYOUT :
~
M
N

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING
TYPICAL LAYOUTS FOR
STRUCTURE APPROACH

AND BETWEEN STRUCTURES

NO SCALE
ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE shown | A7 T7F 2

08-09-04




8G

NOTES

1.

.. . . hex nuts. I3 mm Max exposed threads
2. Guard railing post spacing to be 1905 mm center to center, except as otherwise noted. after hex nut(s) tightened.No washer on
. rail faces for bolted connection to line post. July 1, 2004
3. Except as noted, line posts are 150 mm x 200 m x 1.83 m_wood with 150 mm x 200 mm x 360 mm . NG AFPROUAL DATE
wood blocks. MW 150 x 14 steel posts, 1.83 m in length, with 150 mm x 200 mm x 360 mm notched Top of rail AN 150 mm X e
wood blocks or plastic blocks may be used for 150 mm x 200 mm x 1.83 m wood posts with Top of post \ /7500 mm x A AR A M AN
H if . Fonie PO N
150 mm x 200 mm x 360 mm wood blocks where applicable and when specified. and b\ockf\\ \ 360 mm wood / mplefeness of elecironic coples o plan @w
4. Direction of adjacent traffic indicated by e . blocks 4 To gef to the Calfrans web Sife, go fo: ifp://www.dof-cagov
5. For Transition Railing (Type WB) details, see Standard Plan A77J4. _—
6. For additional details of a typical connection to bridge rail, see Connection Detail AA on
Standard Plan AT7J1. o _~Ground line
»
7. For Rail Tensioning Assembly details, see Standard Plan A7TH2. ®
8. For details of crash cushions, see the A82A Series of the Standard Plans. M50 mm x 200 mm x 183 m
9. The type of Crash Cushion to be used will be shown on the Project Plans. ~\—l—,— wood block
10. Type 12E Layout is typically used left of approaching traffic at the end of each structure N
on multilane freeways or expressways where a medlcm type barrier is not constructed
between separated roadbeds. See Railing Case 4 in Diagram No. 3 on Standard Plan A77D1. M
TYPICAL DOUBLE METAL
BEAM GUARD RAILING N
L | Length based on I2.5° departure angle n o
I \ but not less than 7.6 m 1 (=]
,Begin Parabola Begin I5:lor flatter flare — altrans approved Crash Cushio
/ / 9 See Nofe 9 )
¥ 1 L ETW \
Bridge Rail, 7.6 m Transition,| 7.6 m | \ Double MBGR 3.8 m for,, 9.5.m for Type CAT 12.5° _— (2]
See Note Romng (Type WB), Parabola \ ype CA See Note 8. Shoulder ) - ~
see Note 5 A Backup o
- ﬂd%mloﬁsﬂ__J\__;f_B"ige_Shﬂ‘dﬂ“_”e__ ______________r___ —
i ‘ 110 or flatter slope v
E 75 mm offset— // - Rail Tensioning g 0 m Min T Hinge point ;
§g 170 mm offset — //;' Assembly, see Note 7 w6 1aper
8, - - 4
248 - LOm Mn — __ — 7 Hinge point —
g .
2t Pl —
. - .
°g P ~ - - Median ~N
_ - 30° Min — 'T'l
- _ _ _ _ xBridge Shouder e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
(<)
Bridge Rail” Shoulder
2 ETW
—
TYPE 12E LAYOUT
See Note 10
X N
) - Y T Base Line —
Begin flare W \\
) e '/2L4>T<:\1*'/2L

Line post, blocks and hardware to be used are shown on Standard Plans
ATTA1, ATTA2, ATTB1, AT7C1 and AT7C2.

16 mm @ Button head bolt with hex nut or
16 mm g Rod, threaded both ends, with

DIST] county | RouTE | G5aue ER FOST FHEU‘ o

TOTAL PROJECT

etric .
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Base Line (Edge of paved shoulder or /
offset line of edge of traveled way)-
Y = Offset from base line
Maximum offset

X = Distance along base line

L = Length of flare
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. Except as noted,
150 mm x 200 mm x 360 mm wood blocks.

~ Center of end post

I a etric

/
/
'
" " 3.0 m . in —
Hinge point Center of end post win i ) 0.9 m Min Hinge 505953 953 953 953 95545
omT 1:6 taper ~ \ 0 m Min ~— Hinge point ‘ ‘ _—point wall or
J L0 m yp—¢ ¥ | ¥ » bridge rail
I =5 | 1
AC ke — - I—0O A A 8 A A A @al@A B8 8 @40
> [
- :10 or J f— ——
ES— flatter slope
Caltrans approved In-line Terminal System End Treatment See Note 8 7.6 m_ Transition Railin
See Notes 6 and 7 / " (Type WB), See Note 5 T ETW
Additional AC Dike, Type C AC Dike, Type C AC Dike, Type F
7.6 m Min, See Note 9 See Note 9 See Note 9
TYPE I2AA_LAYOUT /
(GUARD RAILING INSTALLATION AT STRUCTURE DEPARTURE WITH See Note Il ’
AN IN-LINE END TREATMENT AT TRAILING END OF RAILING)
See Notes 9 and 10
.0
1:6 taper Min N
Hinge point «——— Center of end post _—Hinge point 0.9 m Min i
[ omT inge 1905, 953.953.953,953,5
- yP _—point ,Wall or
Center of end post—= % = X i ———— [ bridge rail
i_A _.n B A alA 8 A O iR —
SR v !
£S J el £s— -
10 or flatter slope Caltrans approved Flared Termmal System End Treatment See Note 8 7.6 m_Transition Railin §
See Note ™ (Type WB), See Note 5 TETW
Additional AC Dike, Type C AC Dike, Type C AC Dike, Type F
! 6 m Min, See Note 9 See Note See Nofe 9

NOTES

TYPE 12BB_LAYOUT

(GUARD RAILING INSTALLATION AT STRUCTURE DEPARTURE WITH
A FLARED END TREATMENT AT TRAILING END OF RAILING)

Line post, blocks and hardware to be used are shown on Standard Plans

ATTA1, ATTA2, ATTBT, ATTC1 and AT7C2.

Guard rail post spacing to be 1905 mm center to center, except as otherwise

noted.

MW 150 x 14 steel posts,

line posts are 150 mm x 200 mm x 1.83 m wood with

1.83 m in

length, with 150 mm x 200 mm x 360 mm notched wood blocks or plastic blocks

may be used for 150 mm x 200 mm x 1

.83 wood posts with

150 mm x 200 mm x 360 mm wood blocks where applicable and when specified.

For Transition Railing (Type WB) details for Types 12AA and 12BB Layouts,
77J4.

Standard Plan A77J

accommodate a flared end ftreatment.

- Direction of adjacent traffic indicated by e

see

. In-line Terminal System Treatments are used where site conditions will not

. The type of terminal system to be used will be shown on the Project Plans.

See Notes 9 and 10

/
See Note IL—~

Dependent on site conditions (embankment height, side slopes, other fixed objects),

it may be advisable to construct additional guard railing (a length equal to multiples
of 3.8 m with 1.9 m post spacing) between the transition railing and end treatments.

9. Where placement of dike is required with guard railing installations, see

Standard Plan A77C4 for dike positioning details.
10.

Type 12AA or Type 12BB Layouts are Typ\colly used to the right of traffic departing

a structure on two-way conventional hlghways where the roadbed width across the

structure is less than 12 meters.
Plan A77D1.

.For additional details of typical connections to bridge rail,
on Standard Plans A77J1, Connection Detail CC on Standard Plan A77J2, Connection
Detail GG on Standard Plans A77K1 and Connection Detail HH on Standard Plans AT7K2.

See Railing Case 2 in Diagram No.

see Connection Detail BB

1 on Standard
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. 0.9 m Min—
BUZIEG D;]DST Begin 15: or flatter flare ~
end anchor,
See Nofe 9. -~ 1 1905 mm_post spacing. \ _—Hinge point-
\905 1905 1905, 953,953 .953.953.953.95,
—Wall or
ﬁ ﬁ LI — 7 bridge rail
Bury end of " — \ — AN
rail’in cut slope. - | !g'e'e‘"'NJ*'%*E?' flare \| — Begln Parabola —— —~— “—See Note I2
7.6 m Parabola 7.6 m Transition Railing i\
Edge of paved shoulder or igi T‘Sn'l zllgieoffsef " See Note 14 (Type WB), See Note 5 | —ETW
offset line of fraveled way
TYPE 12CC LAYOUT
(GUARD RAILING INSTALLATION AT STRUCTURE DEPARTURE WITH A
BURIED END ANCHOR TREATMENT AT TRAILING END OF RAILING)
See Notes 10 and II
_~Hinge point
/ _~End anchcr assembly (Type SFT)
/ See Note 6 1
( —0.9 m Min
( 1905 1905 1905 1905 Hinge point
l ‘ N -~ Hinge p
\‘ T T —~ |
L A ] / B ] (1 —
£s— i . N
e \\\WGH or bridge rail
b See Note I3
S-ETW

TYPE 12DD LAYOUT

(GUARD RAILING INSTALLATION AT STRUCTURE DEPARTURE
WITH END ANCHOR ASSEMBLY AT TRAILING END OF RAILING)

See Notes 7 and 10

NOTES

1.

Line post, blocks and hardware to be used are shown on Standard Plans A77A1
AT7B1, AT7C1 and AT7C2.

, ATTA2,

Guard rail post spacing to be 1905 mm center to center, except as otherwise noted.

Except as noted, line posts are 150 mm x 200 mm x 1.83 m wood with

150 mm x 200 mm x 360 mm wood blocks. MW 150 x 14 steel posts, 1.83 m in length,
with 150 mm x 200 mm x 360 mm notched wood blocks or plastic blocks may be used
for 150 mm x 200 mm x 1.83 wood posts with 150 mm x 200 mm x 360 mm wood blocks
where applicable and when specified.

Direction of adjacent traffic indicated by e
For Transition Railing (Type WB) details for Type 12C Layout, see Standard Plan A77J4.

For details of End Anchor Assembly (Type SFT) used with Type 12DD Layout, see
Standard Plan A77HI.

Type 120D layout is fyplco\ly used to the right of traffic departing a structure on
two-way conventional highways where the roadbed width across the sfructure is equal
to or greater than 12 meters and guard rajling is recommended (embankment height,
side slopes, other fixed oDJecﬁi) See Railing Case 3 in Diagram No. 2 on Standard
Plan A77D1. Length of railing fo be equal to multiples of 3.8 meters. For guard r'cmng
connection details to bridge rail, see Standard Plans A77J1 and A77K1. For guard
railing connection details to onI see Standard Plan A77J3.

. For_typical flare offsets for 7.6 m

The 15:1 or flatter flare for Type 12CC Layout is based on the edge of the paved
shoulder or offset line of edge of the traveled way. The length of guard railing
within the 15:1 or flatter flare is based on site conditions and should be a length
equal to multiples of 3.8 meters.

For details of the buried post end anchor used with Type 12CC Layout, see Standard
Plan A7712.

. Where placement of dike is r‘equlred with guard railing installations, see Standard

Plan A77C4 for dike positioning details.

. Type 12CC Layout is typically used fto the right of traffic departing a structure on

two-way conventional hlghwoys where the roadbed width across the structure is less

than 12 meters. See Railing Case 2 in Diagram No. 1 on Standard Plan A77D1.

. For additional details of a typical connection to bridge rail for Layout Type 12CC,
HH

see Connection Detail CC on Standard Plan A77J2 and Connection Detail
on Standard Plan A77K2.

. For additional details of a typical connection to bridge rail for Layout Type 120D,
GG

see Connection Detail BB on Standard Plan A77J1 and Connection Detail
on Standard Plan AT7K1.

length parabola with maximum offset
of 305 mm, see Standard Plan A77E1.
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NOTES

Line post, blocks and hardware to be used are shown on Standard
Plans AT7A1, AT7A2, AT7B1, AT7C1 and AT7C2.

2. Guard railing post spacing to be 1905 mm center to center, except as
otherwise noted.
3. Except as noted, line posts are 150 mm x 200 mm x 1.83 m wood with

150 mm x 200 mm x 360 mm wood blocks. MW 150 x 14 steel posts, 1.83 m

in length, with 150 mm x 200 mm x 360 mm notched wood blocks or plastic
blocks may be used for 150 mm x 200 mm x 1.83 m wood posts with

150 mm x 200 mm x 360 mm wood blocks where applicable and when specified.

4, A 1.2 m minimum clearance is requlred between the face of the railing and the
face of a fixed object located dlrecﬂy behind guard romng with post spacing
'Strengthened Railing

of 1905 mm. Construct guard railing as shown in the detail "
Sections for Fixed Objects" on this plan, where the clearance between the

face of the railing and the face of a fixed object is less than 1.2 m, but not

less than 685 mm. Where the clearance is less than 685 mm, a concrefe wall
or barrier should be constructed to shield the fixed ODJQCT(S)

DIsT| counTy rouTe | MILOMETER FOST [SH
Fixed object l } TOTAL PROJECT ‘ .
Less than L2 m, L8 m 953 -
but not less than 7C ) ) etric .
685 mm, See Note 4. 1905 REGISTERED CIVIL ENGINEER
* P G pemen  me \ 4
July 1, 2004
A . / L 50 mm x 200 mm x 163 m Top of P TP TATE
(Type SFD), wood post with rail 7o Stae o Calrorsto or s orticers o
sée Note 6. 150 mm x 200 mm x 360 mm | Top of 150 mm x agents shatl not accuracy
. wood block post 200 MM x or completeness of electronic coples of this plan
—-250 mm x 250 mm x 2.44 m wood post with  and block 360 mm wood — -
200 mm x 200 mm x 360 mm wood block. blocks \ To get fo the Caltrans web site, go fo: hitp:/ /www.dotcagov

"~ 250 mm x 250 mm x 2.44 m wood post with
200 mm x 200 mm x 360 mm wood block
beyond fixed object (See Note A)

Note A.For a series of fixed objects (bridge columns, overhead sign
supports, etc.) additional 250 mm x 250 mm x 2.44 m wood post
with 200 mm x 200 mm x 360 mm wood blocks at 953 mm center
to center spacing are to be used between fixed objects.

1830

16 mm & Button head bolt with
_— hex nut or 16 mm ¢ Rod, threaded
both ends, with hex nuts. I3 mm
Max exposed threads after hex
nut(s) tightened. No washer on
rail faces for bolted connection
to line post.

150 mm x 200 mm x 183 m

5. Direction of adjacent traffic indicated by g .
6. For End Anchor Assembly (Type SFT) details, see Standard Plan STRENGTHENED RAILING SECTIONS m— wood block
ATTHI. FOR FIXED OBJECT 3
. H H ioni . Use with Type I4A layout where minimum clearance between
7. For details of Rail Tensioning Assembly, see Standard Plan A77H2 the face of the quord railing and fixed object(s) is I6ss SECTION A-A
8. The type of crash cushion to be used will be shown on the Project Plans. than L2 m, but not less than 685 mm. See Note 4
P s N ' ! TYPICAL DOUBLE METAL
9. For details of crash cushions, see the A82A Series of Standard Plans. BEAM GUARD RAILING N
10. Type 14A layout, is typically used on multilane ﬂ’eewoys or expressways to Lengfh based on 8
shield fixed objects where a median type barrier is not constructed between 12.5° departure angle
the separated roadbeds. See Railing Case 4 in Diagram No. 3 on Standard 4D + T lp th 796 - H
Plan A77D1. ut not less than m
Il. For typical flare offsets for 7.6 m length parabola with maximum offset of 305 mm, Begin _Begin 15l or Caltrans approved Crash Cusion 2
see Standard Plan ATTE1. Palabola ok fer flare 6 Nofe 8 o
(Type o
1.2 m Min, see Note 4 7.6 m_Parabol \ Double MBGR CAT) (Type CAT) — 1110 or flatter slope 12:5
116 Taper + See Note Il “Backup 9.5 m (See Note 9 O
( 1:0 mcDTeyp ° ~ag— Direction of Travel 3.8 m -
from ES ETW i ETW
i 0° Mo Fixed Object 4 s —— ;
12.5° 3.0 Mm— ind Arl;‘cho(r_l'_ o e /305 mm end offser e 84 or flatter fla
L ~. ssembly (Type re 1O m—
\ C A - ceeNote 6/r|5 L L k/,_A i ) ?u  — N N —) JH)JALWICE)—”E c
5 L"Lri'} X i ail Tensioning . - P —— S
\ 3 g0 m Min Assembly, see Note 7 _ - T 2 _Rall Tensfoning —— t int + 3 >
1 s ré:ﬂ. 15:_or flatter flare I — Assembly, see Note 7. 1O m Min -J 2 ~
,_& = C: S| -] I 1 H T K i : — Bl 8 End_Anchor: A Hinge o N
- —_ - T r % v Assembly (Type SFT), oi?w 3.0 m
305,mm_end offset - See Note P . o
A Fixed Object - }30° min -
ETW
(Type Direction of Travel ==
0 or flatter slope (Type CAT) CAT) Double MBGR )\ 7.6 m_Parabolg
9.5 m See Note 9 Backup l See Note Il 5
3.8 m =12 m Min, see Note 4
Caltrans approved - Begin I5:1 or \
Crash Cushion flatter flare Beqin
See Note 8 L Length = F, \ Parabola
I See Table A 1
TYPE 14A LAYOUT
See Note 10
X STATE OF CALIFORNIA

— —_———— 1 —
\\Beng flare W

L -

1

N
i S

Base Line
N
“ W6 1 > 3\ T

/e
W/q\ W/I6 W

J‘\L
=—L/4 L/4 L/4—

TYPICAL PARABOLIC LAYOUT

Base Line (Edge of paved shoulder or
offset line of edge of traveled way)
= 0ffset from base line

W = Maximum offset
= Distance along base line
= Length of flare

PARABOLIC FLARE OFFSETS
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NOTES o1sT] comnrv | moute | o0l ERoree] rum‘ o
. Line post, blocks and hardware to be used are shown on Standard Plans A77AT1, ‘ [
ATTA2, A77BW AT7C1 and AT7C2. etric N
2. Guard railing post spacing to be 1905 mm center to center, except as otherwise noted. \ ‘ REGISTERED CIVIL ENGINEER
3. Except as noted, line posts are 150 mm x 200 mm x 1.83 m wood with 150 mm x 200 mm x 360 mm July 1, 2004
wood blocks. MW 150 x 14 steel posts, 1.83 m in length, with 150 mm x 200 mm x 360 m notched W
wood blocks or plastic blocks may be used for 150 mm x 200 mm x 1.83 m wood posts with — —
150 mm x 200 mm x 360 mm wood blocks where applicable and when specified. e I Sl ptoria or fis errieers,
mplereness of elecironlc coples of 1
4. A 1.2 m minimum clearance is required between the face of the railing and the face of a fixed
object located dlrecfly behind guard rollmg with post spocmg of 1905 mm. Construct guard railing To get to the Caltrans web site, go fo: hitp:/ /www.dot.cagov
as” shown in the detail "Strengthened lelng Sections for Fixed ijec'rs on Thls plan, where
the clearance between the face of the railing and the face of a fixed object is less than 1,2 m,
but not less than 685 mm. Where the clearance is less than 685 mm, a concrete wall or barrier
should be constructed to shield the fixed object(s).
5. Direction of adjacent traffic indicated by g .
6. For End Anchor Assembly (Type SFT) details, see Standard Plan A7T7H1.
7. For details of crash cushions, see the A82A Series of Standard Plan.
8. Type of crash cushion to be used will be shown on the Project Plans.
. . . . . o . Calt d C h Cushi
9. Type 15A layout is typically used on multilane freeways or expressways to shield fixed objects in altrans apgg:v,fofe raas ushion,
the area between separated one-way roadbeds. End 154
nd 15:lor
10. For typical flare offsets for 7.6 m length parabola with maximum offset of 305 mm, ~Begin /;Btleg;? '5“ﬂ°" ~ flatter flare
see Standard Plan AT7ET. / Parabola [ tatter tlare // ')
7.6 m Parabola ‘T.B m fo'r 9.5 m for o
. . See Note 10 ype CA Type CAT
~agf= Direction of Travel N i\‘ Backup See Note 7 g
ETW N ETW
.2 m Min, see Note 4 1 N See Detail A~ ~
33 . ES N [72]
" . c
Fixed ODJeCT\ la— 305 mm end offset for parabola \ g ~
T T L]
End Anchor e \ L Pdor_flatter fiare /&\ / Hie o
Assembly (Type SFT) 50 x 200 wood — g ) ] T S
see Nofe 6. \Mm Object ?pos? and blocks ™ g a 8 8 g ) il | F_ T —b 7 3 O
— , =
o ] g -
a8 A A B | 110 or Flatter e
T l Y ————305 mm end offset for parabola \;‘I"Gif'giogqre slope 2 >
£s £S 2 <
\ L|.2 m Min, see Note 4 =
—ETW N '\‘ ETW
Directi T | 7.6 m Parabola
~agff=— Direction of Travel o by >
Shape wood blocks to fit ~
Begin / A ~
Parabola - \Begin 15: or o
flatter flare —— 150 mm x 200 mm N
TYPE I5A LAYOUT vooe ek
_— Fixed object _—————— | —— 150 mm x 200 mm
Less than 1.2 m, 953 . See Note 9 wood post
but not less than | L1905 = =
685 mm. See Note 4. <
oy T G peepeen B
/ |
£0d_anchor —— / Lo gm x 200 mm x 183 m X
tesembly . / wood post with ~ »i_ 150 mm x 200 mm
(Type 3 / 150 mm x 200 mm — - R . wood block
see Note 6. ( % 360 mm wood block — — T Base Line —
\ + —Beqin flare
——250 mm x 250 mm x 2.44 m wood post with | | |
200 mm x 200 mm x 360 mm wood block | N /L -T‘\ /ZL_ - ’T w
\250 mm x 250 mm x 2.44 m wood post Base Line (Edge of paved shoulder or / :\“‘4‘ W/IG STATE OF CALIFORNIA
with 200 mm x 200 mm x 360 mm wood offset line of edge of traveled way) - W DEPARTMENT OF TRANSPORTATION
block beyond fixed object Y = 0ffset from base line ‘V/q W/|6
(See Note A) -
e e T . Y= 0ffsot from b Q METAL BEAM GUARD RAILING
oTe A. or Q series o ixed objects ridge columns, overhead sign - Di "
supports, etc.) additional 250 mm x 250 mm x 2.44 m wood post x _ E\sfo:rfe :Ii:'g base line L/4 L/4—wt TYPICAL LAYOUTS FOR
with 200 mm x 200 mm x 360 mm wood blocks at 953 mm center = Length o are FIXED OBJECTS
to center spacing are to be used between fixed objects. PARABOL|C FLARE OFFSETS TYPICAL PARABOLIC LAYOUT BETWEEN SEPARATE ROADBEDS
. . NO SCALE
Use with Type ISA layout where minimum clearance between
the face of the guard railing and the fixed object(s) is ALL DIMENSIONS ARE IN
less than L2 m, but not less than 685 mm. See Note 4. MILLIMETERS UNLESS OTHERWISE shown [ A7 7 G2
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KILOMETER FOST |5
TOTAL PROJECT .

DIST| COUNTY ‘ ROUTE
End Anchor Assembly (Type SFT) Center of end post l
See Note 6 —— Fixed object (Bridge columns, \‘
/- overhead sign support, etc) —0.9 m Min ENCI) m Center of end post Hinge point etric -
N in - —————ferOfES
Hinge point — 16+ REGISTERED CIVIL ENGINEER 7o %
1.0 m Min 4 aper
\B m \ ! t /! .0 m Typ
M I [ July 1, 2004
B B B n B 8 B B B B B B B B o m— —AC Dike P TP TATE
i T 7re State of Callrornia o s officers or
%T Shouider HO O ope \\\ES e S Ll e o
| N erw To get fo the Calfrans web site, go to: hiip://www.dot.cagov
| See Note Il 7.6 m Min Caltrans approved In-line Terminal Sysfem End Treatment
T See Notes 7 and
AC Dike, Type F AC Dike, Type C Additional AC Dike, Type C
L See Note I3 See Note I3 7.6 m Min, See Note I3 X |
12 m win - TYPE 16A LAYOUT boce Line _ S —— T
See Note 4 (GUARD RAILING INSTALLATION AT ROADSIDE FIXED OBJECT OR OBJECTS S~ Begin flare M WT
End Anchor WITH AN IN-LINE END TREATMENT AT TRAFFIC APPROACH END OF RAILING) 1:6 taper to *47‘ L———\—1/ L L
Assembl See Notes I2 and I3 rm—"‘ 0 1.0 m Typ /2 _ /2 = |
Y ///7 Fixed obcfecf (Bridge columns, Min Min from ES Wiz — ——
'STYDeN StFT)G overhead sign support, etc) —0.9 m Min Hinge point —. Center of end post —————» ’6 T Base Line (Edge of paved shoulder or /
ee Note = W/q ﬁkW/‘G offset line of edge of traveled way) -
o= ~ N
o - DT~ conter of S| " = o otrer "
‘ A A A A A H A A A A 8 ‘ ol L/4 L/4—ws Bisfafnhce falc;rlwg base line
=== A = Length of flare
Shoulder —— Edge of paved shoulder or 110 or flatter
| ( Edge of paved shouider or |0 o TYPICAL PARABOLIC LAYOUT PARABOLIC FLARE OFFSETS
o -
lﬁ See Note Il P 7.6 m_Min Caltrans approved Flared Terminal System End Treatment
——12 m Min, See Note 4 see Note 8
AC Dike, Type F AC Dike, Type C Additional AC Dike, Type C _~Fixed object
See Note I3 See Nofe I3 7.6 m Min, See Note I3 Less than 1.2 m 1.8 m
- TYPE IGB LAYOUT but not Ies’s Tl"mn Min

(GUARD RAILING INSTALLATION AT ROADSIDE FIXED OBJECT OR OBJECTS
WITH A FLARED END TREATMENT AT TRAFFIC APPROACH END OF RAILING)
See Notes 12 and 13

) Begin I5: or flatter flare
0.9 m Min 1905 mm post spacing
-—

~End Anchor Assembly (Type SFT)

See Note 6
|8 m
\ Min
A

Fixed oéec‘r (Bridge columns,
overhead sign support, etc)

Hinge point
/ 9e p

Buried Post
End Anchor,
See Note 0.

2

g il q | - T |
T "5 or flatter flare Bury end of
‘ Shoulder (see Note 9) rail in slope.
lo See Note Il \ J_ 7.6 m_Parabola \ N et
see Note 14 305 mm Max offset for I5:i flare
=12 m Min Edge of paved shoulder or
See Note 4 offset line of traveled way

TYPE 16C LAYOUT

(GUARD RAILING INSTALLATION AT ROADSIDE FIXED OBJECT OR OBJECTS

685 mm, See Note 4.
End Anchor -
Assembly I
(Type SFT), u 150 mm x 200 mm x .83 m
see Note 6 wood post with 150 mm x 200 mm
x 360 mm wood block
250 mm x 250 mm x 2.44 m wood post with
200 mm x 200 mm x 360 mm wood block
250 mm x 250 mm x 2.44 m wood post with 200 mm x 200 mm x 360 mm
wood block beyond fixed object (See Note A)

Note A. For a series of fixed objects (bridge columns, overhead sign
supports, etc.) additional 250 mm x 250 mm x 2.44 m wood
post with 200 mm x 200 mm x 360 mm wood blocks at 953 mm
center to center spacing are to be used between fixed objects.

STRENGTHENED RAILING SECTIONS
FOR FIXED OBJECT
Use with Types I6A, 16B or 16C Layouts where minimum clearance

between the face of the guard railing and fixed object(s) is
less than 1.2 m, but not less than 685 mm. See Note 4.

NOTES WITH A BURIED END ANCHOR TREATMENT AT TRAFFIC APPROACH END OF RAILING)
ARt See Notes 12 and 13
l. Line post, blocks and hardware to be used are shown on Revised Standard Plans 7. In-line Terminal System End Treatments are used where site conditions will not
ATTAT, ATTAZ, AT7B1, AT7C1 and AT7C2. accommodate a flared end treatment.
2. Gugrd railing post spacing to be 1905 mm center to center, except as otherwise 8. The type of terminal system to be used will be shown on the Project Plans.
noted
. . 9. The 15:1 or flatter flare used with Type 16C Layout is based on the edge of the
3. Excepf as noted, line posts are 150 mm x 200 mm x 1.83 m wood with paved shoulder or offset line of edge of the traveled way. The length of guard

150 mm x 200 mm x 360 mm wood blocks. MW 150 x 14 steel posts, 1.83 m in
length, with 150 mm x 200 mm x 360 mm notched wood blocks or plastic blocks may
be used for 150 mm x 200 mm x 1.83 m wood posts with 150 mm x 200 mm x 360 mm
wood blocks where applicable and when specified.

a length equal to multiples of 3.8 meters.

Standard Plan A7712
4. A 1.2 m minimum clearance is required between the face of the railing and the
face of a fixed object located directly behind guard romng with post spacing of I,
1905 mm. Construct guard railing as shown in the detail "Strengthened Railing
Sections for Fixed Objects" on this plan, where the clearance between the
face of the railing and the face of a fixed object is less than 1.2 m, but not
less than 685 mm. Where the clearance is less than 685 mm, a concrete wall or
barrier should be constructed to shield the fixed object(s).

object(s).
spacing at 1905 mm except as specified in Note 4

s

. Layout Types 16A,
recommended to shield roadside fixed object(s)
treatment is required for only one direction of traffic.
Case 7 in Diagram Nos. 5, 6, 7 and 8 on Standard Plan A77D1.

B

Direction of adjacent traffic indicated DY g

o

For End Anchor Assembly (Type SFT) details, see Revised Standard Plan RSP A77H1.

=

A77C4 for dike positioning details.

railing within the 15:1 or flatter fiare is based on site conditions and should be
0.For details of the Buried Post End Anchor used with Type 16C Layout, see

As site conditions dictate, construct additional guard romng to shield fixed
Additional guord railing length equal to multiples of 3.8 m.

16B or 16C are typically used where guard railing is
and a crashworthy end
See, Railing

. Where placement of dike is r‘equlred with guard railing, see Standard Plan

14. For typical flare offsets for 7.6 m length parabola with
maximum offset of 305 mm, see Standard Plan AT7E1.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING
TYPICAL LAYOUTS FOR
ROADSIDE FIXED OBJECTS

NO SCALE

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN

Post
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Less than 1.2 m,but not less Fixed object

than 685 mm, See Note 4.

p 953 v~
150 mm x 200 mm x .83 m wood A C ) AN
post with 150 mm x 200 mm }£1905 3 e Lale */*\ ekl 905
x 360 mm wood block —————f Mg} GHH G pe B
f 7 T 1 T
—~ / - 150 mm x 200 mm x L83 m
250 mm x 250 mm x 2.44 m wood post with / wood post with 150 mm x 200 mm

200 mm x 200 mm x 360 mm wood block

beyond fixed

( x 360 mm wood block—————————
S 250 mm x 250 mm x 2.44 m wood post with
200 mm x 200 mm x 360 mm wood block

object. (See Note A)

Note A. For a series of fixed objects (bridge columns, overhead sign supports, etc.) additional
250 mm x 250 mm x 2.44 m wood post with 200 mm x 200 mm x 360 mm wood blocks
at 953 mm center to center spacing are to be used between fixed object(s).

STRENGTHENED RAILING SECTIONS
FOR FIXED OBJECT

Use with Layout Types 16D or I6E where minimum clearance between the face of the
quard railing and fixed object(s)is less than .2 m, but not less than 685 mm. See Note 4.

- RILOWETER FOST [SREET] ToTaL
o1t county | Route EOMETER T -
etric .
\ ‘ REGISTERED CIVIL ENGINEER
July 1, 2004

PLANS APPROVAL DATE

The State o Callfornia or /ts officsrs
te_responsivie For he
merenecs of eleiontt copres of ¢

uracy
oA NN

N o=
To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

Center of end post-

Center of end post

\ 1.2 m Min, See Note 4 — = Fixed object (Bridge columns, ¥
Center of end post — MO / / overhead sign support, etc. 'v? —Center of end post
in i in Hi int
/ Hinge point 116 taper i _ Hinge point 0.9 m Min * 0.9 m Min = Hinge point ) 16 taper inge point ~
/ .0 m Typ ‘7 1.0 m Min e r / .0 m Min Vs .0 m Typ
' | : o : ‘ '
I I
AC Dike — [ M— A A A A 3 A H A A A A 3 A B A A I E— a— AC Dk 1N
T f v
1O or == ~ S (=3
£S —/ flatter slopeJ Shoulder Shouider \—mo or —y o
ETW o >~ ETW flatter slope D
Caltrans approved In-line 1 1 Caltrans approved In-line
Termingl System End Treatment N 7.6 m Min \ See N\ 7.6 m Min, N Termingl System End Treatment
See Notes 6 and 1 N N\ Tiote 8 N N See Notes 6 and 7 center of |
[ Senter of dditional AC Dike, T AC Dike, Type C ) JAC Dike, Type Fy ) AC Dike, Type C dditional AC Dike, T end posty |2
[ end + itiona ike, Type y N ike, Type ) 3 itional ike, Type "
/ end pos 7.6 m Min, See Note 10 See Note 10 \l \"See Note 10 \l \l \l See Note 10 7.6 m Min, See Note 10 1:6 Taper to o
1:6 Taper to I.O m Typ from ES —~— ——
o)) ( // Center of end post w Center of end post v
N | 3.0 y/ 0 (GUARD RAILING INSTALLATION AT ROADSIDE FIXED OBJECT OR OBJECTS -
‘ Min Min WITH AN IN-LINE END TREATMENT AT EACH END OF RAILING) >
\ See Note 9 Z
. N _ _—— > Fixed object (Bridge columns, X
1:10 or 1.2 m Min, See Note 4 — A 1510 or
(floﬂer slope - overhead sign support, etc) flatter siope
2\ I 0.9 m Min Hinge point < Hinge point — 0.9 m Min Torgt
5o 00— osmwny Ve N L >
=, . N )/ 2
] I ] gl
N= A B B A A A A A A A A A A A A A A A A | t | % N
Y
~Edge of paved shoulder or - Edge of paved shoulder or
offset line of traveled way Shoulder 1 Shoulder offset line of traveled woy/ 2
_A ’ L I *
Additional Caltrans approved Flared Terminal System End Treatment ETW 7.6 m Min ,\' See 7.6 m Min —ETW Caltrans approved Flared Terminal System End Treatment Additional
AC Dike, see Note 7 Note 8 see Note 7 AC Dike,
Type G AC Dike, Type C AC Dike, Type F ) AC Dike, Type C Ivpe G
b6 m'Min See Note 10 See Note 10 ! See Note 10 6 m Min
See Nofe ff— —ff— SeelONofe
NOTES TYPE I6E LAYOUT

Line post, blocks and hardware to be used are shown on Standard Plans
ATTA1, ATTA2, AT7B1, AT7C1 and AT7C2.

I

Guard railing post spacing to be 1905 mm center to center, except as otherwise
noted.

“

Except as noted, line posts are 150 mm x 200 mm x 1.83 m wood with 150 mm x
200 mm x 360 mm wood blocks. MW 150 x 14 steel posts, 1.83 m in length, with
150 mm x 200 mm x 360 m notched wood blocks or plastic blocks may be used for
150 mm x 200 mm x 1.83 wood posts with 150 mm x 200 mm x 360 mm wood

blocks where applicable and when specified.

4 A 1.2 m minimum clearance is requlred between the face of the railing and the
face of a fixed object located directly behind guard r0|||ng with post spacing at
1905 mm. Construct guard railing as shown in the detail "Strengthened Railing
Sections for Fixed Objects" on this plan, where the clearance between the face
of the railing and fthe face of a fixed object is less than 1.2 m, but not less
than 685 mm. Where the clearance is less’ than 685 mm, a concrefe wall  or
barrier should be constructed to shield the fixed objecf(s)

S. Direction of adjacent traffic indicated by e

(GUARD RAILING INSTALLATION AT ROADSIDE FIXED OBJECT OR OBJECTS
WITH A FLARED END TREATMENT AT EACH END OF RAILING)
See Nofe 9
6. In-line Terminal System End Treatments are used where site conditions will not
accommodate a flared end treatment.

7. The type of terminal system to be used will be shown on the Project Plans.

8. As site conditions dictate, construct additional guard railing to_shield fixed
object(s). Additional guard railing length equal to multiples of 3.8 m. Post
spacing at 1905 mm, except as specified in Note 4.

9. Layout Types 16D through 16L, shown on the A77G Series of Standard Plans,
are typically used where guard railing is recommended to shield roadside
fixed object(s) and a crashworthy end tregtment is required for both
directions of traffic. See Railing Case 8 in Diagram No. 5 on
Standard Plan A77D1.

. Where placement of dike is required with guard railing, see
Standard Plan A77C4 for dike positioning details.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING
TYPICAL LAYOUTS FOR
ROADSIDE FIXED OBJECTS

NO SCALE
A77G4

MILLIMETERS UNLESS OTHERWISE SHOWN

ALL DIMENSIONS ARE IN
05-24-04




Base Line \

Begin flare

Base Line (Edge of paved shoulder or/
offset line of edge of traveled way)

L/4

Y = Offset from base line
W = Maximum offset
X = Distance along base line

Length of flare

PARABOLIC FLARE OFFSETS

TYPICAL PARABOLIC LAYOUT

Burled Post End Anchor, see Note 8.
Begin I15:l or flatter flare ~

Fixed object DIsT| counTy ‘ route | KLOMETER FOST [SHEE
Less than 12 m, but not less 1 l ‘ ‘
than 685 mm, See Note 4.
150 mm x 200 mm x L83 m wood 905\ ﬁri 2 \: 1905 etric -
post with 150 mm x 200 mm REGISTERED CIVIL ENGINEER T
x 360 mm wood block ) O peepeen ; \ ‘ !
[ I
—f— LAISO mm x 200 mm x .83 m July 1, 2004
250 mm x 250 mm x 2.44 m wood post with wood post with 150 mm x 200 mm PLANS APPROVAL DATE
200 mm x 200 mm x 360 mm wood block x 360 mm wood block The State of California or Its officers or

beyond fixed object. (See Note A) 250 mm x 250 mm x 2.44 m wood post with

200 mm x 200 mm x 360 mm wood block

agents shall ot be_responsidie for ihe accuracy
or compieteness of electronic coples of this pian
sneer.

To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

Note A. For a series of fixed objects (bridge columns, overhead sign supports, etc.) additional
mm x 250 mm x 2.44 m wood post with 200 mm x 200 mm x 360 mm wood blocks
at 953 mm center to center spacing are to be used between fixed object(s).

STRENGTHENED RAILING SECTIONS
FOR FIXED OBJECT

Use with Layout Types I6F or 16G where minimum clearance between the face of the
quard railing and fixed object(s)is less than L2 m, but not less than 685 mm. See Note 4.

Buried Post End

_———— Fixed obdecf (Bridge columns, Begin I5: or flatter flare

Anchor, see Note 8.

1905 mm post _Post spacing /,/ overhead sign support, etc) 1905 mm os,f/sp_ﬂc/\nﬂ,‘ /
T e\ Hinge point ,}\r—fjfp
0.9 m Min /
Baw g = TH,;MH:&V/H R A
N —= il il A g il A A A r
f - 7 i Shoulder | f rl | Shoulder | 2 ‘
15:1 or flatter flare r ] ) \ i ‘ L r
7.6 m_Parabola See 7.6 m_Parabola 15:1 or flatter flare
g;’riuﬁnﬂ (see Note T) v See Note 12 T Note 9 See Note 12 (see Note 6) B‘{IZ _eln%
slope. 305 mm Max offset for I5: flare — N ETW ° aii
~ ETW ~ETW slope. 1:6 Taper to
- 1.0 m Typ
53%Ze$f|i£gvgg f':g\‘f'e‘fg(ﬁ %y, 1.2 m Min, See Note 4 - 305 mm Max offset for I5: flare from ES
Edge of paved shoulder or Center of
TYPE I6F LAYOUT offset line of traveled way.—/ gin;ﬁz post end post
o Buried Post (GUARD RAILING INSTALLATION AT ROADSIDE FIXED OBJECT OR OBJECTS
(6} End Anchor, WITH A BURIED END ANCHOR TREATMENT AT EACH END OF RAILING) .0 .0
See Note 8. . See Notes 10 and Il Min Min
Begin 15 or flatter flare ~ Fixed obc;ecf (Bridge columns, 10 or
overhead sign support, etc)

1905 mm 0st_spacin

1.2 m Min,
see Note 4

Hinge point —

o

NOTES
1. Line post, blocks and hardware to be used are shown on Standard
Plans A77A1 ATTA2, AT7B1, AT7C1 and AT7C2.
2. Guard romng post spacing to be 1905 mm center to center, except as otherwise

noted

w

. Except as noted, line posts are 150 mm x 200 mm x 1.83 m wood with 150 mm x
200 mm x 360 mm wood blocks. MW 150 x 14 steel posts, 1.83 m in length, with
200 mm x 200 mm x 360 mm notched wood blocks or plastic blocks may be used
for 150 mm x 200 mm x 1.83 m wood posts with 150 mm x 200 mm x 360 mm wood
blocks where applicable and when specified.

4 A 1.2 m minimum clearance is required between the face of the railing and the
face of a fixed object located directly behind guard railing with post spacing at
1905 mm. Construct guard railing as shown in the detail "Strengthened Railing
Sections for Fixed Objects" on this plan, where the clearance between the face
of the railing and thé face of a fixed object is less than 1.2 m, but not less
than 685 mm. Where the clearance is less’ than 685 mm, a concrete wall
or barrier should be constructed to shield the fixed objecrls)

5. Direction of adjacent traffic indicated by i

« Layout Types 16D through 16L, shown on the A77G Series of Standard

- Where placement of dike is required with guard railing, see Standard

§9/..V NVi1d P1S ¥00¢C

WITH A FLARED END TREATMENT AND A BURIED END ANCHOR TREATMENT AT THE ENDS OF RAILING)

See Notes 10 and Il
The type of terminal system to be used will be shown on the Project Plans.

The 15:1 or flatter flare for the buried post anchor is based on the edge of
the paved shoulder or offset line of edge of the traveled way. The length of
quard railing within the 15:1 or flatter flare is based on site conditions and
should be a length equal to multiples of 3.8 meters.

12. For typical flare offsets for 7.6 m
offset of 305 mm, see Standard Plan AT7E1

For details of the Buried Post End Anchor details, see Standard Plan A77I2. STATE OF CALIFORNIA

As site conditions dictate, construct additional guard railing to shield fixed DEPARTMENT OF TRANSPORTATION

object(s). Additional guard railing length equal to multiples of 3.8 m. Post
spacing at 1905 mm, except as specified in Note 4.

Plans, are ‘ryp\cally used on hlghwcys where guard railing is recommended
to shield roadside fixed object(s) and a crashworthy end treatment is
required for both directions of traffic. See Railing Case 8 in Diagram
No. 5 on Standard Plan A77D1. NO SCALE

ALL DIMENSIONS ARE IN

Plan A77C4 for dike positioning details MILLIMETERS UNLESS OTHERWISE SHOWN

0.9 m Min Sle
3
N2 A o ES
N / A g A A A A A ! I
=
[ Shoulder - Edge of paved shoulder or
‘Bury end of 15:1 or flatter flare, - \ T " offset line of traveled way/
rail in slope. see Note T. r/—ETW
= . |
Edge of paved shoulder or 305 fim’ Max offset for 15 flare — 7.6 _m_Parabola ‘ } See ‘ 7.6 m Min \ Caltrans Approved Flared Terminal System End Treatment,
offset line of traveled way See Note 12 T N\ Note see Note 6 Additional
1 AC Dike, Type C
—— —~— AC Dike, Type C
TYPE 16G _LAYOUT See Note II 7.6 m Min,
(GUARD RAILING INSTALLATION AT ROADSIDE FIXED OBJECT OR OBJECTS See Note '||

Iengfh parabola with maximum

METAL BEAM GUARD RAILING
TYPICAL LAYOUTS FOR
ROADSIDE FIXED OBJECTS

A77G5
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99

Less than 1.2 m, but not less

than 685 mm, See Note 4.

Fixed object

p 953 v~

150 mm x 200 mm x L83 m wood A7 PARN

post with 150 mm x 200 mm }£1905 3 e Lale */*\ ekl 905

x 360 mm wood block ————f] ) Gy G e e E——

f 7 T T
—~ / - 150 mm x 200 mm x L83 m

250 mm x 250 mm x 2.44 m wood post with / wood post with 150 mm x 200 mm
200 mm x 200 mm x 360 mm wood block ( x 360 mm wood block————————

beyond fixed object.(See Note A)

S 250 mm x 250 mm x 2.44 m wood post with

KILOMETER FOST

o1t county | Route METER FoeT

PR
]

etric

\ 4

REGISTERED CIVIL ENGINEER

July 1, 2004
PLANS APPROVAL DATE

Tt State of California or Iis officers
I not be responsible for the
merenecs of eleiontt copres of ¢

uracy
oA NN

N o=

<hex

200 mm x 200 mm x 360 mm wood block

Note A. For a series of fixed objects (bridge columns, overhead sign supports, etc.) additional
250 mm x 250 mm x 2.44 m wood post with 200 mm x 200 mm x 360 mm wood blocks

at 953 mm center to center spacing are to be used between fixed object(s).
STRENGTHENED RAILING SECTIONS
FOR FIXED OBJECT

Use with Layout Type I6H where minimum clearance between the face of the

To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

quard railing and fixed object(s)is less than .2 m, but not less than 685 mm. See Note 4.

Center of
end post
1:6 Taper to 1.O m Typ from ES 8
Center of end post w °
0 o Y
Center of end post Min Min
o \( 1.2 m Min, See Note 4- __— = Fixed object (Bridge columns, 1:10 or w»
Center of end DOST\ o . / / overhead sign support, etc.) flatter slope —
Hinge point Min e . 0.9 m Min " o
1:6 taper- L0 m Min Hinge point —l Hinge point \\\ 0.9 m Min ‘ ”/ & o
10 m Typ [ e _[ N 1 e 2
‘ q e |0
[[:J | T A A A A 5 A Fl A A A A A A A A A A e I
v T
-~ IO or Edge of paved shoulder or 7
g5 —— WO o slopej Shoulder Shoulder offset line of traveled way — >
ETW =
Caltrans approved In-line 1 ) \-\
Terminal System End Treatment N 7.6 m Min I\ See 7.6 m Min ETW Caltrans approved Flared Terminal System End Treatment Additional
See Notes 6 and 1 N N N\ Note 8 see Note 7 AC Dike, >
dditional AC Dike, Type AC Dike, Type C N MC Dike, Type F,i\' AC Dike, Type C Type C, ~
7.6 m Min, See Note 10 See Nofe 10 \ "See Note 10 See Note 10 7.6 m Min, | my
- —f— See Note 0
10
TYPE 16H LAYOUT o
(GUARD RAILING INSTALLATION AT ROADSIDE FIXED OBJECT OR OBJECTS
WITH A FLARED END TREATMENT AND AN IN-LINE TREATMENT AT THE ENDS OF RAILING)
See Note 9
NOTES 6. In-li T inal Syst: End T t t d wh it diti ill T
. In-line Terminal System End Treatments are used where site conditions will no
I;%r;e‘\zpo:;mlﬁ\o%%c?ngngaﬁ\ggge to be used are shown on Standard Plans AT7A1, accommodate a flared end treatment.
s
2. Guard railing post spacing to be 1905 mm center to center, except as otherwise 7. The type of terminal system to be used will be shown on the Project Plans.
noted. 8. As site conditions (d\)cfofe construct additional guard railing to
B B hield fixed object(s Addlhonc\ quard railing length equal to
3. Except as noted, line posts are 150 mm x 200 mm x 1.83 m wood with S
150 mm x 200 mm x 360 mm wood blocks. MW 150 x 14 steel posts, 1.83 m in mulflples of 3.8 m. Post spacing at 1905 mm, except as specified
in Note 4. STATE OF CALIFORNIA
length, with 150 mm x 200 mm x 360 mm notched wood blocks or plastic blocks DEPARTMENT OF TRANSPORTATION
may be used for 150 mm x 200 mm x 1.83 m wood posts with 9. Layout Types 16D through 16L, shown on the A77G Serles of
150 mm x 200 mm x 360 mm wood blocks where applicable and when specified. . Sty P 9
andard PLans, typically used where guard railing is recommended METAL BEAM GUARD RAILING
4 A 1.2 m minimum clearance is requlred between the face of the railing and the Tg fem5‘|Segoggil%%ff\‘xdﬁ?'eiijgcng(sc}f (;r;?jfﬂfIgrosslgv;oera?lyinendc;sreeogfn;ﬁnf
face of a fixed object located directly behind guard r0|||ng with post spacing Dia rgm No. 5 on Standard Plan A77D1. 9 TYPICAL LAYOUTS FOR
at 1905 mm. Construct guard rcl\mg as shown in the detail "Strengthened 9 ROADSIDE FIXED OBJECTS
Railing Sections for Fixed Objects" on this plan, where the clearance between 0. Where placement of dike is required with guard railing, see Standard

the face of the railing and fhe face of a fixed object is less than 1.2 m, but
not less than 685 mm. Where the clearance is less than 685 mm, a concrefe
wall or barrier should be constructed to shield the fixed ODJeCT( s).

o

Direction of adjacent traffic indicated by g

Plan A77C4 for dike positioning details.

NO SCALE

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN

A77G6

05-24-04
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Buried Post

150 mm x 200 mm x 1.83 m wood 1905 1 E Z : 1905
post with 150 mm x 200 mm F—N\

X 360 mm wood block ———+f G G el e

250 mm x 250 mm x 2.44 m wood post with
200 mm x 200 mm x 360 mm wood block
beyond fixed object.(See Note A)

Anchor, see Note \2.\\

( flatter slope

Less than L2 m,but not less Fixed object
than 685 mm, See Note 4.

I
/ "L 5o mm x 200 mm x 163 m
wood post with 150 mm x 200 mm
x 360 mm wood block
250 mm x 250 mm x 2.44 m wood post with
200 mm x 200 mm x 360 mm wood block
Note A. For a series of fixed objects (bridge columns, overhead sign supports, etc.) additional
250 mm x 250 mm x 2.44 m wood post with 200 mm x 200 mm x 360 mm wood blocks
at 953 mm center to center spacing are to be used between fixed object(s).

STRENGTHENED RAILING SECTIONS
FOR FIXED OBJECT

Use with Layout Types 16l or 16J Layouts where minimum clearance between the face of the
quard railing and fixed object(s) is less than 1.2 m, but not less than 685 mm. See Note 4.

<—

End Begin I15: or flatter flare -
F\M spacing

e N—

Hinge point
e 0.9 m Min

Base Line (Edge of paved shoulder or
offset line of edge of traveled way)~
= Offset from base line

= Maximum offset

X = Distance along base line

= Length of flare

PARABOLIC FLARE OFFSETS

Base Line

YL
k\{W//s

DIsT| counTy ‘ rouTe | NILOMETER FOST IS

TOTAL PROJECT

etric

REGISTERED CIVIL ENGINEER

-
| .

7,/ July 1, 2004
2 PLANS APPROVAL DATE

e State of Californic or s officers or
agents shall ot be_responsidie for ihe accuracy
o complareness of aiechonic. coples of 1is pian

|
A

4 W/I6 <o /
To get to the Caltrans web site, go fo: http:/ /www.dot.cagov
<
L/4

L/4 L/4—

TYPICAL PARABOLIC LAYOUT

h 1.2 m Min, See Note 4 — ~ = Fixed objecf (Bridge columns,
/ overhead sign support, etc.)

Center of end post \'

-0 -Center of end post
/ 0.9 Mi _— Hinge point Min 16 + Hinge point -
.9 m Min 6 toper
r / 1.0 m MInj L0 m Typ

N —4 A A A A H | | A A A A n—nﬂ q—L —— AC Dike
f ] I ¥ Shoulder 1 == == Shoulder - -
15: or flatter flare r ) T ETw “ETW L0 or ES
Bury end (see Note H)% P flatter slope
of rail in Caltrans approved In-line
slope. 305 mm Max offset for I5: flare — 7.6 _m Parabola \ See \ 7.6 m_Min, \ Terminal System End Treatment
\ See Note 13 Note 8 See Notes 6 and 7
Center of - Edge of paved shoulder or —— " . .
/end ost AC Dike, Type F. AC Dike, Type C dditional AC Dike, Type
[ P offset line of traveled way. M 506 Noteio N N\ See Nofe 10 7.6 m Min, See Note 10
1:6 Taper to L0 m Typ from ES —f—
[ entor of ena post TYPE 161 LAYOUT
o Y/ 0 (GUARD RAILING INSTALLATION AT ROADSIDE FIXED OBJECT OR OBJECTS
Min Min WITH AN IN-LINE END TREATMENT AND A BURIED END ANCHOR TREATMENT AT THE ENDS OF RAILING)
See Note 9 Center of end post \\'
o i _ Fixed object (Bridge columns,
~1:10 or 1.2 m Min, See Note 4 overheocf sign supgpor"r etc)

'MOI Center of end post

n . —
Hinge point 0 m Min " Hinge point
ps X "

“

200 mm

Except as noted, line posts are 150 mm x 200 mm x 1.83 m_wood with 150 mm x

5. Direction of adjacent traffic indicated by e

accommodate a flared end treatment.

—~

X 360 mm wood blocks. MW 150 x 14 steel posts, 1.83 m in length, with

Standard Plan A77C4 for dike positioning details.

The type of terminal system to be used will be shown on the Project Plans.

150 mm x 200 mm x 360 mm notched wood blocks or plastic blocks may be used for g aq site conditions dictate, construct additional
: . guard railing to_shield fixed
;?O lz”m I)'<1 200 mn'j‘x ,;;83 md W%OG pos*s_fyugh 150 mm x 200 mm x 360 mm wood object(s). Additional guard railing length equal fo multiples of 3.8 m. Post
ocks where applicable and when specified. spacing at 1905 mm, except as specified in Note 4.
4 A 1.2 m minimum clearance is required between the face of the railing and the 9. Layout Types 16D through 16L, shown on the A77G Series of Standard
face of a fixed object located directly behind guard rmlmg with post spacing : Playns qr)épfypmaﬂy usegd where guard railing is recommended to shield
at 1905 mm. Construct guard railing as shown in the detail "Strengthened Railing roadside fixed object(s) and a crashworthy end treatment is required
Sections for Fixed Objects" on this plan, where the clearance between the face for both directions of traffic. See Railing Case 8 in Diagram No. 5 on
of the railing and the face of a fixed object is less than 1.2 m, but not less Standard Plan A77D1.
than 685 mm.  Where the clearance is less’ than 685 mm, a concrefe wall
or barrier should be constructed to shield the fixed objecf[s) 10. Where placement of dike is required with guard railing, see

S\ | 0.9 m Min / Hinge point P 0.9 m Min
FC x —H tCD -
< q
SR A A B A A A A A A A A A A a A A A A [ — a— AC Dike
v — f v
Edge of paved shoulder or
offset line of fraveled way Shoulder f Shoulder Lo or S—
> ETW flatter slope
) /»l ) 1 1 Caltrans approved In-line
Additional Caltrans approved Flared Terminal System End Treatment ETW 7.6 m Min y\' See N 7.6 _m_Min, y\' Terminal System End Treatment
AC Dike, see Nofe T Note 8 See Notes 6 and 7
Tyge G AC Dike, Type C AC Dike. Type F N N AC_Dike, Type C _Additional AC Dike, Type .
b6 m Min See Note 10 See Note 10 See Note 10 7.6 m Min, See Note 10
See Note f— ~ff— 11. The 15:1 or flatter flare for the buried post anchor is based
10 on the edge of the paved shoulder or offset line of edge of
NOTES TYPE I6J LAYOUT the fraveied way. The length of guard railing within the 15:1
Line post, blocks and hardware to be used are shown on Standard Plans (GUARD RAILING INSTALLATION AT ROADSIDE FIXED OBJECT OR OBJECTS Iogn;lgf;ggqlfIsorem‘\_ls‘fllaglseesd Oofn 3SI8TemeC$QES\TIOHS ond should be a
ATTAT, A77A2 AT7B1, AT7C1 and A77C2. WITH AN IN-LINE END TREATMENT AND A FLARED END TREATMENT AT THE ENDS OF RAILING) ‘
2. Guard roili . ing +0 be 1905 or + N . _— see Note 9 12. For details of Buried Post End Anchor details, see Standard
. ngﬁgd railing post spacing to be mm cenfer to center, except as oftherwise 6. In-line Terminal System End Treatments are used where site conditions will not Plan A77I2.

13. For typical flare offsets for 7.6 m length parabola with
maximum offset of 305 mm, see Standard Plan A77E1.
STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING
TYPICAL LAYOUTS FOR
ROADSIDE FIXED OBJECTS

NO SCALE

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN A77G7
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FOR FIXED OBJECT

Center of end post-

\

Center of end pos‘r\
/ Hinge point

at 953 mm center to center spacing are to be used between fixed object(s).

STRENGTHENED RAILING SECTIONS

Use with Layout Types I6K or I6L Layouts where minimum clearance between the face of the
quard railing and fixed object(s)is less than L2 m, but not less than 685 mm. See Note

1.2 m Min, See Not

I I‘.O m Min ’/
I

PARABOLIC FLARE OFFSETS

Length of flare

TYPICAL PARABOLIC LAYOUT

e

[

——" = Fixed object (Bridge columns,
overhead sign support, etc.) /

D1sT] county | route | WEOWETER FoST TSHEET TorAr
L . s
Less than 1.2 m, but not less Fixed object
than 685 mm, See Note 4. 953~
150 mm x 200 mm x .83 m wood e i g
50,1, 5,298 o x 485 m w003\ poos s LT im0 ot | L ot
—f B - .
x 360 mm wood block : oy G G W } Base Ling—
- / =150 mm x 200 mm x .83 m L ——Begin flare . | - July 1, 2004
250 mm x 250 mm x 2.44 m wood post with wood post with I50 mm x 200 mm v /2 FLANS APPROVAL DATE
200 mm x 200 mm x 360 mm wood block x 360 mm wood block—————————— / @T\%; - The State of Callfornia or Ifs officers or
beyond fixed object. (See Note A) 250 mm x 250 mm x 2.44 m wood post with Egizeﬁ'”‘fne&ggeegfepg‘ée?rmgf&‘f’;‘f’; / Zf”ffmﬁgmmm"fr'ﬁéﬁ?»"flfﬂf;ﬁk}"?rq‘i‘n‘}s"»/on \%\“‘i
200 mm x 200 mm x 360 mm wood block o Y W/q\ W/I6
R R R . . " Y = Offset from base line To get to the Calfrans web site, go fo: http://www.dot.ca.gov
Note A. For a series of fixed objects (bridge columns, overhead sign supports, etc.) additional W = Maximum offset
250 mm x 250 mm x 2.44 m wood post with 200 mm x 200 mm x 360 mm wood blocks o .
X = Distance along base line L/4 L/4 L/AAH

Buried Post End
Anchor, see Note 12, \

_—Begqin I5:1 or flatter flare

1905 m_L,gp,o_cﬂg_fl’:;/

Center of end post

(| :10 or
flatter slope
[i | 0.9 m Min

1.2 m Min, See Note 4 —

/ Hinge point

TYPE I6K LAYOUT

GUARD RAILING INSTALLATION AT ROADSIDE FIXED OBJECT OR OBJECTS

e 9

(«
WITH A BURIED END ANCHOR TREATMENT AND AN IN-LINE END TREATMENT AT THE ENDS OF RAILING)
See Not

——— Fixed object (Bridge columns,

overhead sign support, etc)

0.9 m Min

/Begm 15:1 or flatter flare

/ N MJ/*\ /

1:6 taper — Hinge point -3.m Min / 0.9 m Min
LOm Typ
— [:l—‘ — e
AC Dike — D{ 1 I A A A A A A A N
= 1 {
Shoulder= — 1 ﬁ‘ Shoulder / ]2 T
_— 10 or ETW 1 ==
Es flatter slope - 15:l or flatter flare 8 q
P Caltrans approved In-line (see Note I ogrzqﬁny
Termingl System End Treatment N 7.6 m Min N See 7.6 m _Parabola
See Notes 6 and 7 N N\ " Note 8 See Note 13 [—* AN ETW slope.
rCenter of . e k
[ énd post dditional AC Dike, Type AC Dike, Type C ‘\l \AC Dike, Type FJ\l ETW 305 mm Max offset for I5: flare
/ 7.6 m Min, See Nofe 10 See Nofe 10 See Note 10 Edge of paved shoulder or
1:6 Taper to I.O m Typ from ES —~— offset line of fraveled way.-

Buried Post End
Anchor, see Note IZ.)

ATTA1, ATTA2, AT7B1, AT7C1 and AT7C2.

noted.

3. Except as noted,
200 mm x 360 mm
150 mm x 200 mm
150 mm x 200 mm
blocks where applicable and when specified.

wood blocks. MW 150 x 14 steel posts, 1.83 m

1905 mm. Construct guard rculmg as shown in the detail '

685 mm. Where the clearance is less than 685 mm, a concrete wall
should be constructed to shield the fixed objec‘r(s)

S. Direction of adjacent traffic indicated by e

Line post, blocks and hardware to be used are shown on Standard Plans

2. Guard railing post spacing to be 1905 mm center to center, except as otherwise

line posts are 150 mm x 200 mm x 1.83 m wood with 150 mm x
in length, with

x 360 m notched wood blocks or plastic blocks may be used for
X 1.83 wood posts with 150 mm x 200 mm x 360 mm wood

4 A 1.2 m minimum clearance is requlred between the face of the railing and the
face of a fixed object located directly behind guard r0|||ng with post spacing at

'Strengthened Railing

Sections for Fixed Objects" on this plan, where the clearance between the face

of the railing and the face of a fixed object is less than 1.2 m, but not less than

or barrier

GUARD RAILING INSTALLATION AT ROADSIDE FIXED OBJECT OR OBJECTS

See Nofe 9

(
WITH A BURIED END ANCHOR TREATMENT AND A FLARED END TREATMENT AT THE ENDS OF RAILING)

6. In-line Terminal System End Treatments are used where site conditions will not
accommodate a flared end treatment.

. The type of terminal system to be used will be shown on the Project Plans.

8. As_site conditions dictate, construct additional guard railing to_shield fixed

9.

object(s).

Additional guord railing length equal to multiples of 3.8 m.
4.

Post

spacing at 1905 mm, except as specified in Note

Layout Types 16D through 16L, shown on the A77G Ser\es of
Standard Plans, are typically used where guard railing is

recommended +3 shield roadside fixed object(s)
treatment is required for both directions of traffic.

and a crashworthy end
See Railing

Case 8 in Diagram No. 5 on Standard Plan A77D1.

. Where placement of dike is requlred with guard railing, see

Standard Plan A77C4 for dike positioning details.

= i A A A A n | A A ')
\ Shoulder ¥ | Shoulder 1 \ ] T
—Edge of paved shoulder or ETw/‘ [ \ [
offset line of traveled way \ Ié’;gm;f;{ﬁr flare / Bury end /
oy Caltrans approved Flared Terminal System End Treatment 7.6 m Min See 7.6 m Parabola l of rail |r|/
Aﬁéjl&ir;c see Note 7 N Note 8 See Note 13 —™ ~ ETw \ slope.
3 Edge of paved shoulder or
Type C, il i ETW _— i
N AC Dike, Type C AC Dike, Type F ~ 305 mm Max offset for I5: flare offset line of traveled way.
b6 m Min See Note 10 See Note 10
§ee Nofe’ . The 15:1 or flatter flare for the buried post anchor is based
—~— TYPE 16L LAYOUT on the edge of the paved shoulder or offset line of edge of
the traveied way. The length of guard railing within the 15:1
NOTES —_ e or flatter flaré is based on site conditions and should be a

length equal to multiples of 3.8 meters.

Plan A77I2.

. For typical flare offsets for 7.6 m

. For details of Buried Post End Anchor details, see Standard

length parabola with

maximum offset of 305 mm, see Standard Plan A77E1.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING

TYPICAL LAYOUTS FOR
ROADSIDE FIXED OBJECTS

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN

NO SCALE
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*TIOOT*

Attach steel soil plate
to steel foundation tube
with 16 mm ¢ x 190 mm hex

%

PL 200 mm x _
200 mm x 16 mm ]
2
S
T
DETAIL A
CABLE CONNECTION
END PLATE
Top of
wood post —_
\
MBGR 185 185 mm x 135 mm x 1065 mm
element wood post
\ _—16 mm g Button head bolt with
- Pavement £ — hex nut and washer on threaded
/ or ground /gl end. No washer on rail face for
line l¥’ = bolted connection to post.
===
—_
T 20 mm + 1.6 mm hole in
32 wood post for 16 mm & Hex
2 < head bolt attachment
0 8
o { ©
ral O ~
1 ]
T t
I 1o 8
I " Soil Plate 6 mm thick steel
|_ 4 ——r—— _r/ plate, 460 mm x 610 mm
I I
| R 1 1 |
o 1
o | a
il
l

head bolts with hex nuts
(2l mm ¢ holes in plate and
in two sides of the tube
to accommodate hex bolt).

1375 mm Steel foundation

l--=- fube TS 203 x 152 x 4.8
(See Note 3).
SECTION A-A

/\85 mm x 135 mm x 1085 mm wood post

/ " Line post
{ Soil Plate (wood post shown)—._
[ v

Cable ”
Connection _~19 mm ¢ Anchor Cable H
End Plate 4
See Detail A - il
oy
: T
I — PLAN
I
t 1905 |
Top of
rail - rf‘%OS—Tf}OS
- Y
N T T | |
| - -2 3
: g .= _,.sm Tl °© |
~-z
I | — =
O 1
™ ~Anchor R 150
19 mm @ Anchor (See Note 2)
Cable (See Note 2)
Pavement or
gT Ground line
i Q. II\‘ V&V) . .
(T N
I ||\\\ 50 mm @ Std galv pipe in BV e
I 1l Q mm ¢ hole in wood post —I‘/I—
I i 16 mm @ x 190 mm Hex head 4
[N |I‘ bolt with hex nut and washer
Iy I
] |
9 mg._ —— 16 mm @ Hex head bolts
pal | |
| |————Soll Plate
|
| |
| i
_]_l/t_]— Steel Foundation Tube
W (See Note 3).
| 2
R [

ELEVATION
END ANCHOR
ASSEMBLY (TYPE SFT)

See Note |

RKILOMETER FOST
COUNTY ‘ RouTe TOTAL PROJECT

DIST)

L, \’_

etric

\ 4

REGISTERED CIVIL ENGINEER

July 1, 2004

PLANS APPROVAL DATE

The State of California or Its officers or
agents snalt not 5/ le for fhe accuracy
or compieteness of electronic coples of this pian
sneer.

To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

NOTES

[nd

w

IS

See the ATTE, ATTF and AT7G series of Standard Plans for typical use
of End Anchor Assembly (Type SFT).

For details of the anchor plate and 19 mm cable, see Standard

Plan ATTH3.

A 1830 mm length steel foundation tube, TS 203 x 152 x 4.8, without a
soil plate, may be furnished and installed in place of the 1375 mm
length steel foundation tube and soil plate shown. Minimum embedment
of the 1830 mm length tube shall be 1760 mm. A 16 mm @ hex head bolt
and nut shall be installed in the hole in the 1830 mm length tube to
keep the wood post from dropping into the tube.

Direction of traffic indicated by ==m— ,

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

METAL RAILING
END ANCHOR ASSEMBLY
(TYPE SFT)

NO SCALE
ALL DIMENSIONS ARE IN

MILLIMETERS UNLESS OTHERWISE SHOWN A77H1

NVid P1S v00¢

VIHZL.LV

04-30-04




oL

‘TIOOﬁ
PL 200 mm x . i
200 mm x 16 mm

1004+,

DETAIL A
CABLE CONNECTION

END PLATE

pg

~ Rail element
/
} ) |
T T 1
" I
Cable I 1l
Connection 1+ 150 mm x 200 mm x 1.83 m T
End Plate Wood Post I

See DetqilA B

A

t+— Line post
(wood post shown)

/// 19 mm @ Anchor Cable

1
1
1l

NOTES

l. See Standard Plan A77F3 and Standard Plan A77G1 for typical use

o1t county | Route

KILOMETER FOST |SHEET] TOTAL
TOTAL PROJECT | NO. |SHE!

HEETS

etric

\ 4

REGISTERED CIVIL ENGINEER

July 1, 2004
PLANS APPROVAL DATE

The State of California or Its officers
's shall not be_responsible Tor ihe
mplefeness o electronlc coples of 1

To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

of rail tensioning assembly.

[ 0_0 0 _0F B
* 1
\\
Terminal Rail element of
backside railing for double
metal beam quard railing
installation. See Note I
PLAN
,Top of post
// and blocks 1905
L e Top of 25
\ K rail ]
| | t
I o | —
| | _ = =~
2 ena 150 “Anchor R 150
o S| Plate- T19 mm ¢ Anchor (See Note 2)
2 Cable (See Note 2)
= _—Pavement or
3 N / Ground line
]

. AN -
—‘—,/‘—I—\SO mm g Std galv pipe in

"_1/1_'7

| |
| I—

60 mm ¢ hole in wood post

ELEVATION
RAIL _TENSIONING
ASSEMBLY

See Note 1

2. For details of the anchor plate and 19 mm cable, see Standard Plan ATTH3.

w 3. Direction of traffic indicated Dy g .

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

METAL RAILING

RAIL TENSIONING ASSEMBLY

NO SCALE

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN

Nv1d P1S v00¢
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LL

24 mm
lo

ng stud

%1

.98 m
$ Dia x 180 mm

Threaded entire 0

QA\" 400 o 16 mm ¢ Machine bolts in
/ 18 mm ¢ holes. Total of
50+ HOQIOQND 50 8 bolts per anchor plate.

~_ 19 mm ¢ Cable
See Detail E

X
d\J, \ k\‘ ~ Anchor R
. MBGR rail element

T See Detail D

ANCHOR PLATE DETAIL

(MBGR shown, TBB similar)

length

ANCHOR CABLE WITH
SWAGED FITTING AND STUD
DETAIL E

Hex nut for 16 mm ¢ bolt.

Either full penetration \\
weld or bend to fit.
—~16 mm ¢ Machine bolt
/ and cut washer
eV ) 7 on front face at
¥ neutral axis of rail.

=
6mm R— |~ / N\
1, 38 NOTE: Dimensioning applies
[ 70 to both types.
MBGR For 16 mm ¢ Dolf/
on neutral axis
SECTION A-A SECTION A-A

|# 4 \‘ ~ Neutral axis /

w 6 mm R
r TYPE 1& —
- P @ TrE o) N

_— 19 mm ¢ Anchor Cable to be swage connected
[:\0 )/

A
MBGR —~

/

(ALTERNATIVE TYPE D

(ALTERNATIVE TYPE 2)

ST| COUNTY RILOWETER POST [SHEET] TOTAT
o1sT| county ‘ RouTE | KILOMETER FORT A

s

L, l \ ]

etric v/« /L

\ ‘ REGISTERED CIVIL ENGINEER

July 1, 2004

PLANS APPROVAL DATE
Tre State of Callfornla or s orficers or
agents shall ot be_responsidie for ihe accuracy
or completeness o electronic coples of this pian
sneer.

To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

NOTE

1.See Standard Plan A77H1 and Standard Plan A77H2 for
typical use of anchor cable and anchor plate.

R 75 mm x 70 mm x I3 mm 50 o

6 mm weld all around ‘ —18 mm ¢ hole

Hex nut for \
24 mm ¢ stud ~

24 mm Dia stud

27 mm Dia hole
in 13 mm plate~"

Standard swaged con-
nection for 19 mm cable
(See Detail E)

DETAIL D

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

METAL RAILING
ANCHOR CABLE AND
ANCHOR PLATE DETAILS

NO SCALE
ALL DIMENSIONS ARE IN

MILLIMETERS UNLESS OTHERWISE SHOWN A77H3
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2L

—— Double anchor rods ~§ Ny __—Return Cap (Type TA) for NOTES Dlgr[ COUNTY ‘ ROUTE | NeOWE TER 08T FHEET‘ o
- > NUIES
2 - double thrie beam or return 1.For typical use of this type of end anchor, see ‘
cap (Type A) for double
H e /”’ metal beam. End cap Standord Plan AT8EZ. etric Y
I Anchor IGD?‘* Blocks 1 (bType B fordsmgle”mefa\”) 2. Anchor cable to be parallel to railing for straight REGTSTERED CIVIL ENGINEER
— Plates ot i){_‘— N\ feam or‘en*h CGDD ype runs of rail. Anchor cable may have angle point \ ‘
H ‘ ‘g”_,' or single thrie beam, at anchor plate if railing is curved.
v - \Taper July 1, 2004
— 305 o fit 3. Anchor rod hooks to be in contact with anchor reinforcement when PLANS APPROVAL DATE |
953 concrete is placed. Wire ties may be used fo position anchor rods. [Fie s o Coromio o e X
PLAN ogerts sl ol oo respansile Tor e cccurany \ 97 <
FLAN 4.Single sided railing installations require only one anchor plate, sz,m‘”g'”’“ o dcironic cotes of 1his pian N on 152
See Note 4 anchor rod and anchor cable. Single sided railing will not have a rail -
element or blockouts on backside of line posts as shown in the plan To get to the Caltrans web site, go fo: hitp:/ /www.dot.cagov
£16 mm @ Machine bolts in I8 mm & holes. view.
A Total of 8 bolts per anchor plate.
1905 1905 " e ~R 13 mm x 138 mm x 130 mm
305], 400 / 953 JE- / center 34 mm Dia
_— or TBB
501100100100 | 50 //I9 mm g _ ‘ hole for rod.——_
/ Anchor cable
— 1M1 // e

Lﬁ [Py [ [
e

see 1 jA ~Anchor R \ 455 mm,, oo oo
etail / “Min Dia
N Cover

—
Galv anchor € to rod / g /Ij. \ 'L\;ET 8 LJ

ide with ]
St T T e I .
TR L

S |
/// L J b [
Cable clip connecﬂon./ N
see Detfall A—— / N
el €
50 mm_ Min s o~
32 mm g x 1370 mm Cover "1 [ A =
Galv rod with ful // Cover i
penetration weld or _ |- .
drop-forged 38 mm / #25 - .63 m length, Total 2 LU g
eye. See Note 4. #13 - Total 4, see Detail D—| ]
£ L/
¢ 150+
ELEVATION LMJ
END ANCHOR ASSEMBLY
(TYPE CA)
(Wood post, metal beam gquard railing shown,
details similar for Thrie Beam Barrier.)
Hex nut for 16 mm ¢ belt \\ -
Either full penetration MBCR

weld or bend to fit \
N\ 16 mm g machine bolt

N\ X and cut washer
/eV ! on front face at
neutral axis of rail
|? " Neutral axis / —
6 mm / 'Il
ad o TYPE |&> e
in TYPE2 [ 6V

Ny
/

NOTE: Dimensioning applies

/
‘{’__
/
P74 @;1
/S

>

3

3

o

|

\
B
~

6 70 to both types. £ \/
MBGR For 16 mm ¢ bolt/
on neutral axis ~
SECTION A-A SECTION A-A
(Alternative Type ) (Alternative Type 2)

ANCHOR PLATE DETAILS

380 %

=

“~#3 Reinforcing steel NOTE
DETAIL D Use two 32 mm ¢ dia /’
Galv rods with hook /|

|9 mm ¢ cable swage connected-—. E

24 mm ¢ Dia x 180 mm

long stud fhreaded, / &
entire Iengfh -
/3

on threaded
end of rod

OPTIONAL ENDS ON SINGLE ANCHOR ROD

and eye for double
guard rail anchor.

130

8 mm @ eyes

DETAIL C
ANCHOR CABLE WITH

SWAGED FITTING

AND STUD

R 75 mm x 70 mm x I3 mm 50
6 mm weld all around ~
\
Hex nut for \

24 mm ¢ stud—

24 mm ¢ Dia stud

27 mm @ Dia hole
in I3 mm plate e

Standard swaged connection”

19 mm ¢ Cable

o~ 18 mm @ hole

“~— Conc anchor

32 mm ¢ x 1370 Galv rods

(Not to be used for double anchors)

150 mm

Max

150 mm

455 mm Min dia —

DOUBLE ANCHOR SINGL

32 mm ¢ x 1370 mm
Galv rod

E _ANCHOR

ANCHOR RODS

c
N

15 mm C-C

U” bolts of clip on short end of cable only
U” bolts tightened to 70 N+m torque

lip spacing
Anchor rod

DETAIL A

CABLE CLIP CONNECTION

/
for 19 mm @ cable (See Detail C)

DETAIL B

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

METAL RAILING END

ANCHOR ASSEMBLY (TYPE CA)

NO SCALE

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN

~—Hex head nut

A7711
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— Line post

/ 1905

Ground line —

150 mm x 200 mm x L83 m

wood post or

MW 150 x 14 steel post

1.83 m length (wood post shown)

BURIED POST END ANCHOR

See Note 3

NOTES

. For typical use of this type of end anchor, with guard
railing, see the AT7E, AT7F and A77G Series of the
Standard Plans.

2. Holes excavation in the slope to construct the buried
post end anchor shall be backfilled with selected earth,
placed in layers approximately 0.3 meters thick. Each
layer shall be moistened and thoroughly compacted.

3. The buried post end anchor shall only be constructed at
those locations where the slope perpendicular to the
roadway is non-traversable.

-

150 mm Min cover over
top of post

See Note 3

— 44 mm x
180 mm x 6 mm —_
R washer
See Detail B.

___— MW 150 x 22 steel post,

2.44 m length. See Detail A.

ST counTy RILOMETER FOST JSHEET] TOTAL
D“Tl COUNTY ‘ ROUTE l TOTAL PROJECT rNo.[su[[Ts

REGISTERED CIVIL ENGINEER

etric

\ 4

July 1, 2004

PLANS APPROVAL DATE

The State of California or Its officers or
agents shall ot be_responsidie for ihe accuracy
or compieteness of electronic coples of this pian
sneer.

To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

- M24 HS bolt 50 mm
length with hex nut
and cut washer
N\

MW 150 x 22 steel
post. See Detail

S
SECTION A-A o
H
»
~*
Q
0
r
>
Z
MW \TSO2 :4 22 \STee‘:h
post,2.44 m length —_
} >
32 mm Dia ~
180 holes ~
40 49 50 -
N

Rail element

6 mm R
QO

32 mm Dia Holes

DETAIL B

DETAIL A

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING
BURIED POST END ANCHOR

NO SCALE
ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE shown | A7 7 I 2

05-05-04




o1t county | Route

RILOVETER FOST FHEET‘ o

PROJE

VL

NOTES

. See Standard Plan A77J2 for additional connection details to bridges without sidewalks.

. Additional details of posts, blocks and hardware are shown on Standard Plan

2
AT7B1, AT7C1 and ATT7C2.

3. Direction of adjacent traffic indicated by g .

4, For additional details of Transition Railing (Type WB), see Standard Plan A77J4. Transition
Railing (Type WB) transitions the 12 gage w-beam standard railing section of guard railing to
a heavier gage nested thrie beam railing section which is connected to the concrete bridge
railing.

5. For typical use of Connection Detail AA, see Layout Types 12A and 12B on Standard Plan
ATTF1, Layout Types 12C and 12D on Standard Plan A77F2, and Layout Type 12E on
Standard Plan A77F3.

6. For typical use of Connection Detail BB, see Layout Type 12D (structure departure railing
connection) on Standard Plan A77F2 and Layout Type 12DD on Standard Plan AT7F5.

7. Where the height of the bridge railing exceeds the height of the thrie beam railing by more
than 25 mm at Connection Detail AA, taper the top of the end of the bridge railing at 1:4 to

match the top elevation of the anle beam rail.

32 mm ¢ Galv pipe or PVC pipe
/ sleeve or 32 mm drilled holes

M24 Galv HS bolts /

with washers and

nuts, Total 4~— |
AN N\

\ /

/250 mm x 250 mm x 2.44 m wood post

200 mm x 200 mm x 560 mm

wood block—— / Thrie beam
) /[ rail element

Straight Metal box spacer, See Details A and B / )
_~M24 Galv HS bolt with washers and nuts [ ey —~ A #*\
30,23 —R B Vertical [ T \’\ \
jFace~ Ll // \. \ Transition Railing (Type WB)
— T ransition Railing (Type
"\ . . W f/ See Note 4
| 11 Ul L /
pal T 2l ) T e T %
= =I5
" " 953 953
32 mm g Galv pipe or PVC pipe —ff— L—
sleeve or 32 mm drilled holes — Typ
PLAN
14, See Note T.
/End Cap (Type A) 3 3
i et e uerites S el R A" front and back
Ir_ \ ,~—Bridge Railing ~ -~ of bolted connection, total 4
~
MBOR—_ [ = = — i
\ °
| N R XS — , —
N o
) o I L L e m—] ) S i
l o o l 1 ola ° ‘
— Q> |
L gle pre{fi
—R A’ B> “End Cap /Fe
(Type TA) %

CONNECTION DETAIL AA

See Notes 5

CONNECTION DETAIL BB — <=
See Notes 6 ELEVATION

GUARD RAILING CONNECTION TO BRIDGE RAILING WITHOUT SIDEWALK

406

etric

\ 4

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

July 1, 2004

\

agents snall nor be_responsivie For ihe a

Tte State of Calfornia or lis officers or

acy
0 Comoreecs or ecsrente: copred o e on N2

N e lfd

To get to the Calfrans web site,

go fo: hitp:/ /www.dot.ca.gov

f 410
I 230 |
g i i =13 mm R
=32 mm hole
PLATE *
(For backside of connection BB)
- 360 -
‘ 230 - 32 hol
mm hole N
4 & O Feme o
\ (=
PLATE 4
»n
~
Q
200 x 118 x 6 R
 See Detail B - Straight metal
a box s o
pacer
/ r
@ # 200 x 118 x 6 R >
S S BN Z
5 4 ‘ | /“ Weld 25 mm
= Tv—<long each
© Ead o corner
= | \ >
T
2 omf | | 6 mn & AL B Ay
Holes /115, 230 115, Hole placement ~
front_and back panel [
460 )
DETAL A

STRAIGHT METAL BOX SPACER

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD

CONNECTIONS TO
BRIDGE RAILINGS
WITHOUT SIDEWALKS

DETAILS No.

NO SCALE

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE

RAILING

1

svown | AT7Jd1

05-24-04
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NOTES

P

\ —— M24 Galv HS bolts M24 Galv HS bolts /
250 mm x 250 mm x 2.44 m wood post / / with washers and with washers and 250 mm x 250 mm x 2.44 m wood post
nuts, Total 4 nuts, Total 4——— [
200 mm x 200 mm x 560 mm \ 200 mm x 200 mm x 560 mm
wood block — Thrie beam _— Straight Metal box ._wood block
rail_element spacer, See Details N
Transition o IF: 2] A ond B & &f
R
Railing “\ ¥ I Vertical Vertical \ [ F
(Type WB) \ [ Face—, Face—, <
See Note 4 LU T
|} n J N < n [ ] |
Il I 1l 1l il ik /
> T 1 T ~—011>" T /
953 953 5 s . s LS 9s3 953
Typ Typ
PLAN
1:4, See Note 7.\ /\:4. See Note T.
R ‘A’ front and back 5 L J 3. 23
of bolted connection, total 4 tFEHEHI—————————9 - ——————— -k ‘A’ front and back
- ~ / of bolted connection, total 4
L e——x! e——=! e = ! e——x!
[ B ° ° pd
i S S te—=oT . ] e m— S S
< —. o =
[ [) <) ey rom | « L e rom | <) )
[ Y da T 7 ge o]
F @O~ Q>
End Cap Ol i
FG (Type TA)~ End Cap /FG
\\ (Type TA)
CONNECTION DETAIL CC — < CONNECTION DETAIL AA
See Notes 6 ELEVATION See Notes 5
GUARD RAILING CONNECTION TO BRIDGE RAILING WITHOUT SIDEWALK

. For additional details of Transition Railing (Type WB),

See Standard Plan A77J1 for additional connection details to bridges without sidewalks.

. Additional details of posts, blocks and hardware are shown on Standard Plan

AT7B1, AT7C1 and A77C2.

. Direction of adjacent traffic indicated by =2

see Standard Plan A77J4. Transition
Ramng (Type WB) transitions the 12 gage w-beam sfundard railing section of guard ralllng to
a heavier gage nested thrie beam railing section which is connected to the concrete bridge
railing.

. For typical use of Connection Detail AA, see Layout Types 12A and 12B on Standard Plan

ATTF1, Layout Types 12C and 12D on Standard Plan A77F2, and Layout Type 12E on
Standard Plan AT7F3.

. For typical use of Connection Detail CC, see Layout Types 12AA and 12BB on
TF5

Standard Plan A77F4 and Layout Type 12CC on Standard Plan A7

. Where the height of the bridge railing exceeds the height of the thrie beam I'GI|H"IQ by more

than 25 mm at Connection Detail AA, taper the top of the end of the bridge railing at 1:4 to
match the top elevation of the fhrle beam railing.

32 mm @ Galv pipe or PVC pipe
sleeve or 32 mm drilled holes ~

~32 mm @ Galv pipe or PVC pipe
sleeve or 32 mm drilled holes

Thr|e beam
rcnl element

S KILOMETER POST |[SI
DIST| COUNTY ‘ ROUTE TOTAL PROJECT
etric .
\ ‘ REGISTERED CIVIL ENGINEER
July 1, 2004

PLANS APPROVAL DATE

e State of Californic or s officers or
agents snalt not accuracy
o complerencss of elactronic coples of s plan
sneer.

To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

410 -

230
i i =13 mm R
PLATE ‘B’
(For backside of connection BB)
e 360 -

I 230
4|

'y

100

32 mm hole

——32 mm hole

<§f Feme
PLATE ‘A’

200 x 118 x 6 R
~ See Detail B _~Straight metal

box spacer

200 x 118 x 61

O
S,
Transition ©
RoTIing o & Weld 25 mm
(Type WB) = 6 long each
See Note 4 corner
g L
2 || 6mn R DETAIL B
Holes 115,230 |15, Hole placement ——
460 front and back panel

DETAIL A
STRAIGHT METAL BOX SPACER

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING

CONNECTIONS TO
BRIDGE RAILINGS
WITHOUT SIDEWALKS
DETAILS No. 2

NO SCALE

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN
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M24 Galv HS bolts
with washers and
nuts, Total 4—

~—
_— Transition Rculmg (Type WB)
See Note

NOTES

etric

\ 4

o1t county | Route ER O
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. These connection details apply to abutments and walls.

2. Additional details of posts, blocks and hardware are shown on Standard Plans A77B1,

AT7C1 and AT7T7C2.

3. Direction of adjacent traffic indicated by e .

4, For additional details of Transition Railing (Type WB),

see Standard Plan A77J4

Transition Railing (Type WB) transitions the 12 gage w-beam standard railing section

———Drill and bond threaded ~ " "
/ rods in 29 mm dia hole Straight Metal box spacer \ _~Thrie beam rail element
/ with epoxy cartridge see Details A and B — ' \
{ ,~Concrete abutment or wall ~ N\ /(250 mm x 250 mm x 2.44 m wood post
\
\ N / 200 mm x 200 mm x 560 mm
\ / I\ wood block —
\ -
\ [
\ i
S Le23 3 N L[ . Ll
\ T
N
u H% n 0w JﬁI
I \ \ 1l 0| >
1 P N N Ver-ﬁW N s ST 7
Face s | 5\ ess 953
Typ \
PLAN N 125 mm x 125 mm Chamfer
- Concrete Anchor Block,
N / see Detail C
7 End Cap
{ (Type A) ~R ‘A’ front and back of
\ ~" bolted connection, total 4
MBGR—. == =
~ ° 4

9 5o, ( T o] 5 s
o ol > ola o
| IS ola 8 |
~R A B> *~ End Cap FG
(Type TO) '/

k‘I '\\l
—

CONNECTION DETAIL EE CONNECTION DETAIL DD

See Note 6 ELEVATION See Note 5

Concrete
abutment or wall~_

GUARD RAILING CONNECTION TO ABUTMENT OR WALL

1525

]
AN

2860

23Q,23Q

Drill and bond
#9 x 610 mm
dowels in

25 mm ¢ holes,

Total 20

32 mm ¢ x 305 mi
fplpe sleeve, fot. 4

=13 [ tot. —
ELEVATION

ANCHOR BLOCK FOR TRANSITION

610

=4
ol 3|
©
£ ©
< Roadway
//surface
T \(
te— L) *3 |_| o
tot. 14

—*I3 — @ 203 max.

RAILING CONNECTION
DETAIL C

of guard railing

connected to the concrete anchor block.

to'a heavier gage nested thrie beam railing section which is

5. For typical use of Connection Details DD, See Layout Types 12A and 12B on
Standard Plan A77F1 and Layout Types 12C and 12D on Standard Plan A77F2.

6. For typical use of Connection Detail EE, see Layout Type 12D on
Standard Plan A77F2 and Layout Type 12DD on Standard Plan A77F5.

L

7T+FH
(g

bt
‘ T
|

406

32 mm] "6 mm R

Holes / [115, 230

200 x 118 x 6 R
~~ See Detail B

115, Hole placement

Straight metal
/ box spacer

200 x 118 x 6 R

Weld 25 mm
‘v—<6 long each

DETAIL B

460

DETAIL A

front and back panel

STRAIGHT METAL BOX SPACER

corner | 360 4

65, 230 65

A ECN—cT

6 mmR

)]
32 mm Holes’

PLATE ‘A’

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING

CONNECTIONS TO

MILLIMETERS UNLESS OTHERWISE SHOWN

ABUTMENTS AND WALLS

A77J3

NO SCALE
ALL DIMENSIONS ARE IN

NVi1d P1S v00C

€rLlyY
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L)

Plate ‘A’
back of bolted
connection, total 4

front and

19 mm x 102 mm

wedge/expansion
anchors with nuts
and washers.

13 mm Max I
exposed thread. -

Concrete Bridge l
Railing or Wall—*

16 mm ¢ Button head Bolf — ~—
with hex nut, typical
(see Note I)

\ 4

Wood or steel
line post

mm wood block.

terminal connector

/Thrie beam
_~10 gage thrie

7.62 m
Standard railing section
953 Typ 953 953 953 953 953 1305 12_gage MBGR
T See Note 6
—_— N\ — — — See Detail D
( _—See Note 3) | See Note 3
o i I t
= g = = o S—— - T
x T = sy =
T T | ) 1)
I ( = BN = =
| | | ) | | | ﬁ ~—See Note 3 '/FG
810 mm 705 ﬂ [\
Typ Typ e
250 mm x 250 mm x 2.44 m
wood post with . L
200 mm x 200 mm x 560 mm T ~150 mm x 200 mm x L83 m wood post
wood block. (See Note 6) Post No. T2 Post No. Tl with 150 mm x 200 mm x 360
1\_ 1\_ 1\_ 1\_ 250 mm x 250 mm x 1.83 m wood post .
Post Post Post Post i 12 gage thrie
No. T7 No. T6 No. T5 No. T4 Rost. with 200 mm x 200 mm x 360 mm beam element
B . 16 mm @ Button head
-9 ELEVATION Splice bolt with washer

Pay Limits for Transition Railing (Type WB)

Vertical foce—‘

Galv HS bolts, fotal 4

Straight Metal Box Spacer (See Details A and B)

[ 7

'ﬂis
RrE i

e H H B

32 mm g Galv pipe or PVC pipe sleeve or 32 mm drilled holes

4 and nut on threaded
end (See Note 3)

Plate *A"————

End Cap (Type TC)

sandwiched between
12 gage and 10 gage
thrie beam elements

)

T f

125 mm x 125 mm
-\{_\ Chamfer :)4 ~—
=~ 230 mm PLAN

Hen g

TRANSITION RAILING (TYPE WB)

(Blockout Attachment)

-—/AP

Pay Limits for Transition Railing (Type WB)

Concrete barrier
or railing

12 gage thrie
beam element
16 mm g Butfon head
Splice bolt with washer
and nut on threaded
; end (See Note 3)

Ver tical foce—‘

M24 Galv HS bolts, total 4

N\
Y

[

f32 mm ¢ Galv pipe or PVC pipe sleeve or 32 mm drilled holes

End Cap (Type TC)

sandwiched between
12 gage and 10 gage
thrie beam elements

LEGEND

(B Nested thrie beam elements

700 B =

HoH f

.*}J 125 mm x 125 mm
t_\ Chamfer :)4 ——
230 mm PLAN

-

TRANSITION RAILING (TYPE WB)

(No Blockout Attachment)

200 x 118 x 6 R
" See Detail B

(one 12 gage element nested 5 A

over one 10 gage element). i
won o 83 [ 1]

One 10 gage "W' beam to =

thrie beam element. I 7-?4‘4?

)

One 12 gage thrie beam T ~ DETAIL B

© element. 32 mm} ‘ 6 mm R —_—
Holes 119,230 |1I5, Hole placement

@ One 10 gage "W" beam front and back panel

rail element (2221 mm 460

length)

10 gage = 3.43 mm thick w

12 gage = 2.67 mm thick STRAIGHT METAL BOX SPACER

box spacer

Concrete barrier
or railing

beam element
_—12 gage thrie
beam element

> Hex nuts
y T AT
/// Plate ‘A

Metal Box Spacer

SECTION B-B

Thrie beam
terminal connector
10 gage thrie
m element
beam eleme 12 gage thrie
beam element

5
’ />— Plate ‘A’
&

SECTION A-A

953 Typ
22 ‘Begin Concrete

9
: End Cap (Type TC) Bridge Railing or Wall
Straight metal 760 mm length ( .
32 mm x 65 mm Slots in end cap
200 x 118 x 6 R = (50 345 and thrie beam elements for
183 M24 bolts and Plate ‘A’ Connection
Weld 25 mm 687 || 50 sl 230 1
{_long each " =
‘corner K — -[ |/
. 360 . 2 212 -
>
1:65 230 5 O rot
e ) 2 = cb‘ T
ﬁll O O] kS ==K —
68 [ 3 g —F=f23 mm x 75 mm
32 mm Holes’ 6 mmR \ o ¥ Slots for splice
bolts
DETALL C T e v e IR
t—Chamfer| |\ |
\AY
PLATE ‘A’ holes DETAL D |

NOTES:

1.Use 16 mm ¢ Button head bolts and hex

N

o

o

: METAL BEAM GUARD RAILING
TRANSITION RAILING

S KILOMETER POST [SHEET| TOTAL
DIST| COUNTY ‘ ROUTE l TOTAL PROJECT 0. [su[[rs
etric .

REGISTERED CIVIL ENGINEER

July 1, 2004
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The State of California or Its officers or
agents shall ot be_responsidie for ihe accuracy
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sneer.
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nuts for connections to posts. No washer
on rail face for bolted connections to post.

.The nested rail elements, end cap, and

‘W beam to thrie beam element may be
spliced together prior to bolting the elements
to the wood post and concrete barrier or
railing.

.Exterior splice bolt holes for rail splices at
Post No. T4 and the connection to the
concrete barrier or railing shall be the
standard 23 mm x 29 mm slot size. Interior
splice bolt holes at these locations may be
increased up to 32 mm @. Only the top 2

and the bottom 2 splice bolts with washers
and nuts are required for rail splices at Post
No. T4 and the connection to the concrete
barrier or railing.

.Direction of adjacent traffic indicated by i .

.The top elevation of Post Nos. T2 through T7
shall not project more than 25 mm above the
top elevation of the rail element.

. Typically, the railing connected to Transition
Railing (Type WB) will be either standard railing
section of metal beam guard railing or an
approved Caltrans end freatment attached to
Post No. T1.

NvVid P1S v00¢

vriLv

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

(TYPE WB)

NO SCALE

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN

A77J4
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NOTES

N

IN

See Standard Plan A77K2 for additional connection details to bridges with sidewalks.

. Direction of adjacent traffic indicated DY e -

For additional details of Transition Railing (Type WB), see Standard Plan A77J4.
Transition Railing (Type WB) transitions the 12 gage w-beam standard railing
section of guard railing to a heavier gage nested thrie beam railing which is
connected to the concrete bridge railing.

. For typical use of Connection Detail FF, see Layout Types 12A and 12B on Standard Plan

ATTF1

. For typical use of Connection Detail GG, see Layout Type 12D on Standard Plan A77F2 and Layout
5

Type 12DD on Standard Plan AT7F5.

. Where the bridge sidewalk is not continued beyond the end of the brldge railing, the portion

of the sidewalk beyond each end of the bru:lge railing shall be transitioned down from the top
elevation of the sidewalk, for its entire width, to the finished grade of the adjacent roadbed.
The longitudinal slope of ‘each sidewalk elevation transition shall not exceed 8.33 percent.

M24 Galv HS bolts
with plate washers

and nuts, Total 4—~——_ //

/32 mm ¢ Galv pipe or PVC pipe
sleeve or 32 mm drilled holes

/ /fSTrclighT Metal Box Spacer (See Details A and B)
/] —— Thrie beam rail element

M24 Galv HS bolt with washers and nuts | ~

A —
: N
239, —r 8 Vertical I :: /I: /(\25 x 125 \
v Face ~ 1/ Chamfer L \ Transition Rollmg (Type WB)
\ T T 'r 1 / See Note
> 4+ J " i /
Il T —
T 1 ) -
// s | F5 s 953
32 g mm Galv pipe or 7 Typ
PVC pipe sleeve or \
32 mm drilled holes - Bridge
Sidewalk
See Note 6,
P ’ =z =z s
// // Face of curb
/
k {
T

——
PLAN
/End Cap (Type A) /End Cap (Type TC)
\ . Rl / 5 / I¢ front am;i Dacfk *ml‘ .
R oA \ y‘/ Bridge Railing TM.T&, bolted connection, tota
MBGR—_ >
L Sy I L\ e T ) 9
[ ) o
] [ [SH [¢ Z ola L Chl 2 L
o - I Fe 2> o =
g T1 1 28 I [ ]
\\Sidewo\K\; y \Sidewalk\\
N [ N
—ff— LSurﬁ:qoe elevation back of sidewalk
CONNECTION DETAIL GG CONNECTION DETAIL FF
See Notes 5 ELEVATION See Notes 4

GUARD RAILING CONNECTION TO BRIDGE RAILING WITH SIDEWALKS

406

RILOVETER FOST FHEET‘ o

o1t county | Route ER O
etric .
\ ‘ REGISTERED CIVIL ENGINEER
July 1, 2004

PLANS APPROVAL DATE

\

The Stare or Callornla o s oficers o
agents snail not be responsivle ror e accuracy
0 Comoreecs or ecsrente: copred o e on N2

N e lfd
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13 mm R

—32 mm hole

- 40 .
I 230 50
2 o e
PLATE ‘B’

(For backside of connection SB)

f 360

230

65
32 mm hole

i
4L O O Feme

PLATE *

200 x 118 x 6 R
/ See Detail B

0
=
< Vd il
@ (I
A aNGY
©f
8 N \
N
32 mm,{ ‘ 6 mm R
Holes 7 |115, 230|115, Hole placement
front and back panel
460
DETALL A

/Sfrmgh‘r metal
box spacer

—200 x 118 x 6 R
Weld 25 mm

long each
corner

DETAIL B

STRAIGHT METAL BOX SPACER

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

CONNECTIONS TO BRI

METAL BEAM GUARD RAILING

DGE

RAILINGS WITH SIDEWALKS

DETAILS No. 1

NO SCALE

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN

A77K1

Nvid P1S v00¢
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NOTES

woN e

. Direction of adjacent traffic indicated DY g .

. For additional details of Transition Railing (Type WB), see Standard Plan A77J4.

Transition Railing (Type WB) transitions the 12 gage w-beam standard railing
section of guard railing to a heavier gage nested thrie beam railing which is
connected to the concrete bridge railing.

See Standard Plan A77K1 for additional connection details to bridges with sidewalks.

4, For typical use of Connection Detail FF, see Layout Types 12A and 12B on Standard Plan

ATTF1

o u

. For typical use of Connection Detail HH, see Layout Types 12AA and 12BB on Standard Plan A77F4.

. Where the bndge sidewalk is not continued beyond the end of the bndge rmlmg, the portion

of the sidewalk beyond each end of the brldge railing shall be transitioned down from the top
elevation of the sidewalk, for its entire width, to the finished grade of the adjacent roadbed.
The longitudinal slope of ecch sidewalk e\evohon transition shall not exceed 8.33 percent.

Straight Metal Box Spacer
(See Details A and B) —

Thrie beam rail element —

32 mm ¢ Galv pipe or PVC pipe
sleeve or 32 mm drilled ho\esﬂ\

~———— M24 Galv HS bolts
/ / with plate washers
and nuts, Total 4

Transition o
Railing /
(Type WB) }

See Note 3\

<

M24 Galv HS bolts

with plate washers

and nuts, Total 4—<——
\

32 mm ¢ Galv pipe or PVC pipe
sleeve or 32 mm drilled holes

_——Straight Metal Box Spacer (See Details A and B)
g

—— Thrie beam rail element

]

/ i
,/ Face of curb

f

1

~ Face of curb

. ~ / _ -
Y| [
125 x 125 N vertical ver tical TRy 125 x 125
Chamfer A Face—, Face —, [ Chomfer\\
> LI \<I |y I
/L\*I [ " ] < ) N (1A uf/i /
([ y 1 | 1
T [ = 3T
953 3 154 [« L5 / s R gs3 953
Typ Typ
Bridge /
Sidewalk //
See Note Gr/

——
PLAN
R ‘A’ front and back of End Cap (Type TC)\ /End Cap (Type TC)
bolted connection, total 4 \ \ R ‘A" front and back of
6_(1_2_111 \ l 23Q. 23 Q /bolred connection, total 4
1 —
] ] ./
<] | 1 = kem ] [°] [°]
[ >o °
9 s T i m—n] s 5
A
//Sidewolk/ / '\—Sidewo\x—\

Surface elevation back of sidewalk -

CONNECTION DETAIL HH

See Notes 5

~— - Surface elevation back of sidewalk

CONNECTION DETAIL FF

ELEVATION

See Notes 4

GUARD RAILING CONNECTION TO BRIDGE RAILING WITH SIDEWALKS

T

Transition
Railing

/ (Type WB)
See Note 3

DT KILOMETER FOST |5
: TOTAL PROJECT

COUNTY ‘ ROUTE

L,

etric

REGISTERED CIVIL ENGINEER

July 1, 2004

PLANS APPROVAL DATE
e State or California o Its officers or
agents shall not be responsibie for the acouracy
or complereness o electronic coples of his plan
sheet.

To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

I 410 -
I 230 90
8 <13 mm R
é él\\\
=32 mm hole
PLATE ‘B’
(For backside of connection SB)
P 360 -
I 230 65 2 o ol
- _——32 mm hole
] e} Theme |8
PLATE ‘A’ g
»
~
Q
O
200 x 118 x 6 R
y\\ /~ See Detail B Strai -
- ght metal
& /" box spacer >
200 x 118 x 6 R =
8 4l
g s /‘ | /-‘ Weld 25 mm >
T = ‘\f\\ong each
o ‘/* o corner ~
i ¢ N
T
2 m) || smn R DETAL B A
Holes /|15, 230 U,Ii‘ Hole placement — N
front and back panel
460
DETALL A

STRAIGHT METAL BOX SPACER

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING
CONNECTIONS TO BRIDGE
RAILINGS WITH SIDEWALKS

DETAILS No.2

NO SCALE
ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE shown | AT 7K 2

04-30-04
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TABLE A 185 mm x |35 mm x 1145 mm pist[ counry | route [ §EMETERSTERT SHEETS
POST OFFSET DIMENSIONS wood post
95 mm System|1070 mm System ™~
Post No.| End Offset End Offset ; <
T S5 mm 1070 mm MBGR element -\ -Hex nut and etric .
2 565 mm 705 mm Top of rail \ \ /washer on REGTSTERED CIVIL ENGINGER
3 300 mm 420 mm 3 threaded end
4 170_mm 270 _mm Pﬂvemgnﬁ or § July 1, 2004
duly 1, 004 00
5 75 _mm 150 _mm ground fine, g 16 mm ¢ Hex head bolt. PLANS. APPROVAL DATE
6 20 _mm 70 _mm ~l 185 -+ Attach rail element to post. S o Caro o
1 0 _mm 20 _mm MBGR element \( Bearing Plate (See Note 8) ogents snal rof be responsibie for e
8 0 mm 0 mm or completeness of electronic coples of
See Note 12 /\Sgorgm g 135 mm x 1145 mm 6 mm thick steel plate 460 mm x 6I0 mm |sreer.
w H
Top of rail~ P é To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov
150 mm x 200 mm x 360 mm 150 mm x 200 mm x 360 mm \ Hexfﬂuf and washer c “Aﬂ'ach steel soil plate to steel foundation tube with 16 mm ¢ x 190 mm
wood block wood block - ~on threaded end £l | I hex head bolts with hex nuts (2 mm @ holes in plate and in two sides
MBGR element- MBGR element- ol ol | of tube to accommodate hex bolt).
Top of rail X - Hex nut and Top of rail Hex nut Pavement or 2 . 1 16 om 8 O'fxboﬁ‘ﬁ"r?eggmwgch 3 L= Steel foundation tube TS 203 x 152 x 4.8 1375 mm length, See Note Il.
o 3__ ¥ washer on - 3__ ¥ and washer 9round I|r|e\' rail element to post. | |
Pavement or © %[ threaded end Pavement or o T\ ggdfhreoded T—60 mm g hole
ground line - . ground hne\ \. c I—‘ke o thick steel plate SECTION D-D
16 mm ¢ Hex head 16 mm ¢ Hex head = . 460 mm x 60 mi (Ferminal Section
bolt (No washer on bolt (No washer on — == Attach
— — ach steel soil plate
90 mm g holes \|5| bolt head). Attach 9 mm ¢ holes | bolt head). Extend £ | ] to steel foundation tube not shown) NOTES:
block to post. Do o} bolt through post, i i -
200+ e por i raee 200+ "1t Boek  angonP 8 | as shown In section D-D. 1. For additional details of Terminal System (Type SRT), refer to the
150 mm x 200 mm x L83 m | | element to bIoCk 150 mm x 200 mm x .83 m | | element. Ll ‘ steel foundation fube manufacturer’s installation instructions.
and post. . . . .
wood post pos wood post TS 203 x 152 x 4.8 2. The post offset dimensions are given to the center of the traffic face
€9
1375 mm length, See Note Il of the block, except at the first two posts, where the dimension is to
SECTION A-A SECTION B-B SECTION C-C the center of the traffic face of the post. Offset pomfs are to be N
Limit A —_— —_— —_— located by chord measuremen+s at the back of the rail equal to the
imits of metal nominal post spacings shown. Posts are to be set approximately o
quard railing or radial tfo the railing at each post locations. o
metal barrier P P £ T . T RT
/g FGBI‘\IF;G . ay Limits for Terminal System (Type SRT) 3. Do not attach rail elements to posts 7 and 8. A
ee Note
Attach Strut to Foundation Tube with 4. Attach strut to Post Nos. 1 and 2 foundation tubes with 16 mm @ hex (7))
Bolt Head on thi i Note 4) . - head bolts, washers and hex nuts. Bolts extend through the strut
fs side (See Note 4) I steel foun&aﬂon tube, and wood posts. ’ a"
Steel Strut —— %22 Eé(i;io‘g. 5. For the length and type of metal beam guard railing or metal barrier
with yoke. - railing the terminal system is attached to, see the Project Plans. ]
Slot Guard € Post 6. Attach rail el t to thi + and block. P + for thi +
Slot Guard  see Note 7 . ach rail element to this post an oc ayment for this pos r~
See Note 7 block and hardware is included in payment for the type of railing or
Slot Guard For typical grading barrier the terminal system is attached to, not part of payment for >
See Note 7 o|requirements, See Terminal System z
Slot Guard & Type II1B Layout on
i “ < Note 8 —|Revised Standard 7. The deflector angle of the slot guard is to be positioned immediatiey
it ee Note Plan RSP AT7D. downstream of the slots.
\
?T‘_‘ ¥ ¥ * - - 8. For bearing plate orientation, refer to the manufacturer’s installation >
instructions. ~
o 3 " 2 2 Edge of paved shoulder or offsef/ ~J
- ~ Ld line of edge of traveled way. — 9. For typical use of this terminal system with guard railing, see the AT7E,
PLAN ATTF and A77G Series of Standard Plans. See Standard Plan A78E -
fLAN Direction of Travel for typical use of this terminal system with single thrie beam barrier. -t
10.A complete wrap around end section may continued to be used in
A B B B D existing installations. New installations shall be constructed with the
Yawrap end section shown.
/L 5€¢ Note 5 1270, 1270 e 1270 e 1270 1905 1905 11.A 1830 mm length steel foundation tube, TS 203 x 152 x 4.8, without
. . Cable Anchor a soil plate, may be furnished and msm\led in place of the 1375 mm
Slot R | !
! ! ! (Guard Qil Splice Bracket Wood Post length steel foundation tube and soil plate shown. Minimum
_—Rail See Slots /Slof Guard Slot Guard / No. 1 embedment of the 1830 mm length ftube shall be 1760 mm. A 16 mm @
‘{ Splice Note 3 / Slots [ Slots fl hex head bolt and nut shall be installed in the hole in 1830 mm length
=S = ) \E — = - 4 Wik F‘I‘ ,./ﬂ C tube to keep the wood post from dropping into the tube.
9 M B — Ll il 1 gci 12.Where site conditions will not accommodate use of the standard
= I L k [ Anchor Cable 1220 mm system end offset, 1070 mm or 915 mm system end offsets,
h 11 | b} L \_l — Bearing Plate as applicable, may be used. See Table A for post offset dimensions
T ( 9 for 1070 mm and 915 mm system end offsets.
( K K ‘ for Anchor Cable.
See Note 6| Wood “Wood Wood IIU' Wood h Ul See Note 8.
‘ I Post | | | Post | | Post | Post | Steel Strut
No. 8 No. 5 No. 4 No. ~Stee ru
‘ | | | | | | o 2 _— \ | with yoke STATE OF CALIFORNIA
——— DEPARTMENT OF TRANSPORTATION
Pavement or U U |_| |_|
Sraund Line L L L L LM sreer —L METAL BEAM RAILING
Foundation
Tude E TERMINAL SYSTEM
C
ELEVATION (TYPE SRT)
TERMINAL SYSTEM (TYPE SRT) NO SCALE
(8 Post System) ALL DIMENSIONS ARE IN
See Nofe 9 MILLIMETERS UNLESS OTHERWISE sHown | A7 7 L1

05-24-04




18

Alignment of railing at edge
of paved shoulder or offset

line of edge of traveled way.—~_

Wood Post (Post
No.3 thru No.8)

fi fi fi fi

150 mm x 200 mm

jm Cable Anchor Box

Attach Impact Head
to wood Post No. 1

with lag screws.
\ T

il

W-Beam Element ¥

W-Beam Element
End Sec+|on4/ /0

Head

™

, See Pay limits for Terminal System (Type SKT)
INote
PLAN
See | 1905 " 1905 " 1905 " 1905 " 1905 " 1905 " 1905 1905 "

INote 2

Rail @-—
1N Wood Post No.2

Splice —_ See section C-C:

i i
Pavement or ground line

See Note 5

Impact
Head

)

25 mm Hex Nut
with (1) washer

16 mm ¢ x 254 mm
Hex head bolt
and 16 mm nut
with (2) washers.

203 mm x 203 mm
x 16 mm Bearing

Plate
Povm

ground line—y

16 mm @ x 190 mm
Hex head bolt e
and 16 mm Nut — ]

M— Soil Tube
TS 203 x 152 x 3.2
1830 mm length

~®

SECTION A-A
Post No. 1

I i
e
N /ﬁ
Wood Post, Nos. 5, 6, W
and 8, See Section D-D.

N

1

ELEVATION

i
Wood
Post
No.4

Wood Post No.3,
See Section D-D.

TERMINAL SYSTEM (TYPE SKT)

Wood
Post

~25 mm Hex
/ Nut with
140 / (1) washer

Pipe Sleeve

BCT Cable

Anchor Assy \

Ground Strut f

16 mm @ x 254 mm
Hex Head Bolt

and 16 mm nut
with (2) washers

203 mm x 203 mm
x 16 mm Bearing
Plate

16 mm ¢ x 190 mm
Hex Head Bolt
with 16 mm nut

Soil Tube
TS 203 x 152 x 3.2 4
1830 mm length

SECTION B-B

Partial view Post No. 1

Wood
Post

mm @ x 254 mm
H G R. Bolt and
16 mm nut with
(1) washer under_
nut only ———
Pavement or
ground line

Ground Strut

16 mm @ x 254 mm
Hex Head Bolt and

Soil Tube

TS 203 x 152 x 3.2 (‘E) mm_nut with

1830 length 2) washers
SECTION C-C

at Post #2

Impact

Guardrail exit
start away
from traffic

Wood Post No.1,
See Sections A-A
and B-B

Anchor Cable

W-Beam

150 mm x 200
x 360 mm
Wood Block

150 mm x 200 mm
x 1.83 m Wood

Post
Povem‘
ground line — .

1.83 m

KILOMETER POST |SHEET
D‘STl COUNTY ‘ RouTE TOTAL PROJECT |  NO. |SHEET

TOTAL

s

L, l |

etric

\ 4

REGISTERED CIVIL ENGINEER

July 1, 2004

PLANS APPROVAL DATE
[1e st or Colrornia or Jfs ofleers or
agents shall not be_responsivie for the accuracy
o complareness of aiechonic. coples of 1is pian
sneer.

To get fo the Calfrans web sife, go fo: hitp://www.dot.cagov

NOTES

1. For additional details of Terminal System (Type SKT),
refer to the manufacturer’s installation instructions.

2. Terminal System (Type SKT) must be constructed so
that the full length of the terminal system guard
railing is in straight alignment. Terminal System
(Type SKT) can be flared at a maximum rate of 25:1
to prevent the impact head from encroaching on the
shoulder. The flare is not required and may be
decreased or eliminated for specific installations.

3. Terminal System (Type SKT) not to be used where
extrusion of the rail on the back side of the
installation would be in the path of pedestrian traffic
or where there is less than 7.62 m between the outlet
sndeffof the Impacted Head and any adjacent vehicle
traffic

4. For the length and type of metal beam guard railing
or metal barrier railing the terminal system is
attached to, see PrOJect Plans. For ryplcal use of
this Termmol system” with guard railing, see the AT7E,
AT7F and A77G Series of the Standard Plans.

S. Attach rail element to this post and block. Payment
for this post, block and hardware is included in
payment for the type of railing or barrier the
terminal system is attached to, not part of payment
for Terminal System (Type SKT).

rail

16 mm @ x 457 mm
Bolt and 16 mm nut
with (1) washer
under nut only.

LB
=
gglg‘sm ? pd
SECTION D-D

Post No. 3 fthrough No. 8.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

METAL BEAM RAILING
TERMINAL SYSTEM
(TYPE SKT)

NO SCALE

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN

A77L2

NVid P1S v00¢

[ VYA |

05-10-04
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KICOWETER FOST [SHEET] TOTAL
SHEETS

NOTES pist[_counry [ roure [HsRETERGTER

1. For additional details of Terminal System (Type ET), refer to the manufacturer’s installation instructions.

//R(]Tl splice

2. Terminal System (Type ET) must be constructed so that the full length of the terminal system guard railing is in etric .
straight alignment. The Guard Rail Extruder head of the fterminal system shall not encroach upon the adjqcenf paved REGISTERED CLVIL ENGINEER
shoulder or lane. A traffic approach flare of 25:1 for the full length of Terminal System (Type ET) installation may be \ ‘
used where the Guard Rail Extruder head would encroach upon the adjacent paved shoulder or iane. July 1. 2004
duly 1, 2004~~~
3. Slide Guard Rail Extruder over the end of the rail element and attach to Post No. 1 with lag screws. Do not bolt rail 150 mm x 200 mm x 355 mm PLANS APPROVAL DATE
element to post. Guard Rail Extruder attachment brackets have 3 holes in each bracket to provide tolerance adjustment. wood block Tt State of Callfornla or Ifs offiears or A
s respon: r ihe acourac
Use the holes in the bracket closest to center of Post No. 1. Drill 6 mm pilot holes to accommodate lag screws. MBGR element /‘sgorgm 5(51[35 mm x 1145 mm :i;gsmp/gm:; e responsitle T The accuracy \)q)[\“i/
4. Attach strut to Post Nos. 1 and 2 foundation tubes with hex head bolts, washers and hex nuts. Bolts extend through Top of rail \‘ \ [ W P - - -
the strut, steel foundation tube, and wood posts. Channel side of strut to face downward. Hex nut and her To get fo the Calfrans web site, go fo: hifp://www.dot.cagov
o e oS 2
5. For length and type of metal beam guard railing or metal barrier railing the terminal system is aftached to, see ground line w S MBGR element- 150 mm x 200 mm x 355 mm
Project Plans. For typical use of this terminal system, see the A77E, A77F and A77G Series of the Standard Plans. e I3 mm @ Hex head bolt Top of rail wood block
190 - (No washer on bolt head) \
6. Attach rail element to this post and block. Payment for this post, block and hardware included in payment for the type . Pavement or f/ gﬁxf’;ggog’;g ggzher
of railing or barrier the terminal system is attached to, not part of the payment for Terminal System (Type ET). 60 mm ¢ hole ground line~ -~
mm thick sfeel plate <l 16 mm ¢ Hex head bolt
7. Yellow retroreflective sheeting, as provided by Terminal System (Type ET) manufacturer, shall be adhered to the face £ 450 mm x 610 m (No washer on bolt
of extruder head. The sheeting shall be consistent with the design pattern and colors of a Type P object marker panel. = [ Attach steel soil plate to steel foundation head)
3 Y
8. Attach rail to Post No. 2 (no wood block) in same manner shown in section A-A. Do not bolt rail to Post No. 1, See Note 3. € ‘ | ;fg‘? r‘:/e‘zhn‘jf?nzﬂﬂmm gohrg{gshﬁ:( prl‘gfg gr?\‘rs $|>~90 mm & holes
o
9. Terminal System (Type ET) not to be used where extrusion of the rail on the back side of the installation would be in the 3 | in two sides of fube to accommodate hex bolt).
path of pedestrian or vehicular traffic. - ‘ |<— Steel foundation tube J’J L
> TS 203 x 152 x 4.8, 1375 mm 200
10. A continuous rail element section between Post Nos. 1 and 5 (no intermediate rail sp\lces) may continue to be used in length, See Note Il. I
existing installations. New installations shall be constructed as shown width two rail element sections between Post Nos. 1 SECTION A-A ’ 150 gm er200 mm x 1.83 m
and 5 2BV IIVIN ATA [ wood pos
Soil plate and wood post attachment N
11.A 1830 mm length steel foundation tube, TS 203 x 152 x 4.8, without a soil plate, may be furnished and installed in place to steel foundation tube similar SECTION B-B o
of the 1375 mm length steel foundation tube and soil plate shown. Minimum embedment of the 1830 mm length tube shall for Post Nos. I, 2 and 4. Wood blocks not Post Nos. 5,7 and 8 similar except rail °
be 1760 mm. A 16 mm @ hex head bolt and nuts shall be installed in the hole in the 1830 mm length tube to keep the wood used with Post Nos.| and 2. See Note 8. elements are not attached to Post Nos.5 and 7
post from dropping into the tube. H
Limits of metal guard /—» Attach strut to foundation tube with
railing or metal barrier N ) bolt head on this side. See Note 4. 7))
=/ railing - Pay limits for Terminal System (Type ET) Guard Rail Element Exit Slot (Positioned [T
-
ee Note 5 T / to exit rail element away from traffic) Q
Strut > For typical grading requirements, o)
see Type 11A Layout on
. X / Standard Plan A77E1. -
2 I I I I 1 >
T ‘\(s Note 2) 650
PLAN . . ee Note \ T—— See Notes 2 and 7 2
~Extend bolt through post Alignment of railing at edge Guard Rail Extruder
and block but not through of paved shoulder or offset Direction of Travel
railelements at line of edge of traveled way. —~—
Post Nos.3, 5 and 77
/ x\\ Wood Post >
/! See Note 5 1905 1905 e 1905 - 1905 1905 ., 1905 e 1905 e 1905 No. TanSee, ~
1
\’ See Note 10 ~N
See Note 10 Rail splice Cable ‘ See Note 3 r
Rail splice Anchor | «@
/ P L L brocke'r\LAnchor

| |
Rail spnce\ / L*-/EP

I

=1

Bearing plate for anchor cable

/ “-See Note 6 Wood Post [l Wood Post “Wood Post Wood Post |_| ““Wood Post |_|‘ Wood_Post U| Wood Post ™ ‘
Pavement or/ No. 8, See | ‘ . 7, See .6 No. 5, See No. 4, See No. 3 No. 2, See
ground Iine Section B-B I Section 6.8 Section B-B Section A-A Section A-A ‘ Strut

I
[
¢ \ ¢
Soil plate Soil plate
U :_: H }‘\%feelp ’ 4\] .4_\/5 H }"\Efeelplo ‘
L ﬁﬂﬁﬂﬁ/LJ L e |
ELEVATION
TERMINAL SYSTEM (TYPE ET) STATE OF CALIFORNIA

(Type ET PLUS shown) DEPARTMENT OF TRANSPORTATION
see flotes 8 ona 0 METAL BEAM RAILING
TERMINAL SYSTEM
(TYPE ET)

NO SCALE

705
Co=I 3~
Co=a a1

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE shown [ A7 7L 3

05-10-04
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NOTES T R s el e P
1.For additional details of Terminal System (Type CAT), refer to the manufacturer’s 8. Attach steel soil p\are to steel foundation tube with 16 mm ¢ x 190 mm hex head l ‘ ‘
installation instructions. bolts with hex nuts (21 mm holes in plate and in two sides of tube to o
2. accommodate hex bolfs) etric .
Terminal System (Type CAT) to be used only in locations where there will be traffic on one REGISTERED CIVIL ENGINGER
side of the terminal system. For those locations where traffic would be on both sides of 9. The 150 mm x 200 mm knockout tube is to be located 100 mm down from top of \ ‘
the CAT system, see Standard Plan A82A. wood post. Attach the knockout tube to the post with two 10 mm @ lag screws
3. and flat washers. July 1, 2004
The Terminal System Backup is required for all Terminal System (Type CAT) installations. PLANS APPROVAL DATE
This allows the slotted rail elements to slide over the face of the unslotted rail elements. 10.Attach strut to Post Nos.1 and 2 foundation tubes with 16 mm ¢ hex head bolts, washers, and hex [ sioe or Caltornia o s arrieers or
nuts. Bolts extend through the strut, steel foundation tube, and wood posts. 9erss” ¢ respor 77/ mefacr;,um/y
4.For length and type of metal beam guard railing or metal barrier r0|I|ng the terminal mm @ Hex (choay, " orese o elecrronie coptes o amis plen
system is attached to, see Project Plans. For typical use of this terminal system with 11.Do not attach the rail elements to Post Nos.3, 5 and 6. head -
guard railing, see the ATTE, ATTF and AT7G series of Standard Plans. To get fo the Calfrans web site, go fo: hifp://www.dot.cagov
12.Yellow retroreflective sheeting, as provided by the Terminal System (Type CAT) 10 mm @ rod with four hex
5.Both of the 3.43 mm thick slotted rail elements have an attachment plate welded to the manufacturer, shall be adhered to the rounded end of nose plate. The sheeting 25 mm_unthreaded nuts and two lock washers
back side of one end of each rail element. Attach the welded plate end of the rail shall be consm’renf with the deswgn pattern and colors of a Type P ob]ecf marker Note:
elements to Post No. 4 prior to splicing the 2.67 mm thick slotted rail element over the panel. The sheeting shall be poslhoned on the end of nose plate so that it is _= N Lock
3.43 mm thick slotted rail element. visible to approaching traffic. CAT rail splice washers
bolts allow on inside
6.The 2.67 mm thick slotted rail elements have four 19 mm diameter holes near one end of 13.A 1830 mm length steel foundation tube, TS 203 x 152 x 4.8, without a soil plate, may telescoping “~Restraint ro of rail
the rail elements for the attachment of the spacer channel. Attach this end of the rail be furnished and installed in place of the 1375 mm length steel foundation tube and action of rail .
elements to Post No. 2. soil plate shown. Minimum embedment of the 1830 mm length tube shall be 1760 mm. A sliding on rail. Rail elements
16 mm @ hex head bolt and nut shall be installed in the hole in 1830 mm length tube to
7.For details of the anchor plate and 19 mm cable attached to Post No. 6, see Standard keep the wood post from dropping into the tube. SECTION D-D
Plan ATTH1. m T Pt Noo & ond € e
mm @ hex bolt and nuts to attach post plates 75 mm x 178 mm x I3 mm post plate (both sides of post) se at Post Nos. 4 an Pipe inserted in post
MBGR Knockout mbe, see Note Knockout tube, see Note 9. MBGR element 140 mm x 190 mm x (
Top eloment 140 mm x 190 mm x 360 mm Wood block MBGR elemem ( 140 mm x 190 mm x Top of rail—y T' 360 mm Wood block MBGR element 140 mm x 190 mm x
of rail—y y ¥ ¥ 8 Top of rail— 360 mm Wood block P Top of 360 mm Wood block
3 P — 16 mm ¢ hex head bolt with E —l\ 16 mm @ hex head rail—, 16 mm button head
oo hex nut and two washers. bolt with hex nut 1 bolt .‘:h ]L,’] © fea d
w0 &= === Do not attach rail elements w0 = 16 mm g hex w0 =P and two washers. Side [ - To wi n rex IT;JT Gr? N
= 185 to wood blocks or wood post. 2160 mm ¢ 185 head bolt with 2160 mm ¢ 185 Do not attach rail plate wo washers. ac [}
Hex nuf L W hole ————— . hex nut and hole elements to wood 8l eo 185 rail elements and wood
. 185~
{Pavemerﬂ' or ground line | two washers. :D_‘—] blocks or wood post. ~ ho\emm 4 blosc.::s f|0TWOOd post. g
ﬁ ~-Side plate
£l 200 mm x L135 mm x 185 mm §[Pavement 135 mm x 185 mm £|Pavement ' — 135 mm x 185 mm s o
6 Wood post or_ground) | Wood post or groundj | | Wood post £|Pavement | — mm X 185 mm (7))
E £ mn; Ehne Ellne =/or ground | | Wood post s
earing Steel plate Steel plate Steel plate el
S plate /L 460 mm x 610 mm x 6 mm = L Lri%o mm x 610 mm x 6 mm = L rfri%o mm x 60 mm x 6 mm € ine ‘_ rz;ge#]rﬁloleelo mm x 6 mm Q
il 14$feel foundation tube e |4 Steel foundation tube D) =Steel foundation tube =3 I—
¢ See Note 8% | TS 203 x 152 x 4.8, 1375 mm length, See Note 8 TS 203 x 152 x 4.8, 1375 mm length, See Note 8~ | TS 203 x I52 x 4.8, 1375 mm length, 3 Steel foundation tube o
See Note I3. - See Note I3. a See Note I3. ~l See Note 8 TS 203 x 152 x 4.8, 1375 mm -
Linits of metal SECTION A-A SECTION B-8 SECTION C-C T length, See Note I3.
quard railing or See Note 5 SECTION E-E >
metal barrier Pay limits for Terminal System 63 mm x 190 mm x 360 mm
\ railing (Type CAT) backup, see Note 3 . Pay limits for Terminal System (Type CAT) X Wood block =z
I See Note 4 Anchor plate 60 mm ¢ hole 3.43 mm thick slotted rail 2.67 mm thick slotted rail s, 16 mm ¢ button head
0 N A pacer channel Button head Steel bent plate ¥
Standard (see Note T) with 59 mm ¢ Std| elements (see Note 5) ggi; glig;es elements (see Note 6) with hole for bolts and post sleeve ?ol;’ w;;zeiix Su:eﬁgd
unsiotted MEGR Nﬂlv pipe sleeve, fiap rail in this _ 5 of post Lap rail in this _ 5 \ cable anchor hex nuts | to o sical grading boit throaon sides of |
railelements v 305+ direction <= X direction <t=— facing Post No, 2 requirements, See nose plate, wood ~
¥ . . Type IIA Layout on blocks, post sleeve ~
Fr150 mm x 200 mm x 7L £ Restraint rod—+f \41 }:Lfesw‘rainf rod-+f — | - sev\sedpsmndord Bearing and wood post. -
[ 360 mm wood blockq H—>knockout tube| ——>-Knockout tube| [ Rils i lan RSP ATTD plate '
=== T T T
—_—— — - —— - ~ 135 mm x 185 mm
Lap rail m this Lap rail in this Lap rail in this _J Ed £ d should ffsef £|Pavement
19 mm ¢ Anchor . ry —— h " <..‘D) Edge of paved shoulder or offse s Notched wood post
direction <z=— cable (see Note T direction <= Direction of Travel drection = = Steel strut— |ine of edge of traveled way c ﬁ;eground | | Motch faces post No.2)
€ Steel plate
M Nose plate \ ol I_ L_ 460 mm x 6l0 mm x 6 mm
| See Note 4 1905 1905 1905 1905 1905 1905 1905 ETW 2 Steel foundation tube
Al Attach rail elements 250 mm x 50 mm x 5 mm plate washers, T R Anchor cable— See Note 12 y See Note 8 \_| ITS 2&3 ’,‘5 'SZNXf4'8|'3‘375 mm
to post Nos.7 and 8 4 each front and back of rail splice. Attach Spacer channel to rail elements Side plate N ength, See Note 5.
standard with 16 mm ¢ button /Use with CAT rail splice bolts. with 16 mm ¢ hex bolts and nuts P B]eOf"'”g SECTION F-F
o head bolt with hex nut plate
rail splice A </C B 685 =T </t /F
T and flat plate wasngc\s.7 / r O :'Q . O
il = 2l : =/ [ fh ]
Wood posf__ Wood post 100 il e
NO. 8 ——»l No. 7—— | | Anchor cable it [ ] -
c c Wood post ‘I + Wood post CAT rail splice II Cwood Wood Wood post Wood post fl
= 150 mm x 3 No.eJ l No.sJ bolts (Typ), see l post post No. 2 No. | STATE OF CALIFORNIA
ol | 200mn ¢ 1] Soil plate 1] boit detail No. 4 No. 37 1 H Soil plate —u DEPARTMENT OF TRANSPORTATION
€ 0od post— € . .
Pavement or Sail plate Sail plate Sail plate Soil plate Steel strut
gl o ||| s | | Rt METAL BEAM RAILING
Steel foundation ||| steel foundation ||| steel foundation ||| steer foundation ||| steel foundation ||| steel foundation TERMINAL SYSTEM
tube tube————— tube fube———— tub - Fubs gy
. = (TYPE CAT)
Pipe sleeve
ELEVATION Double nut at each NO SCALE
d f locki
TERMINAL SYSTEM (TYPE CAT) end Tor locking ALL DIMENSIONS ARE IN
See Note 2 MILLIMETERS UNLESS oTHERWISE sHown | AT 7L 4

05-07-04
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203 mm x 203 mm
x 16 mm Bearing

Plate -
Pavemenfk

ground line —y

150 mm x 200 mm

Wood Post (Post

Cable Anchor Box~\

oist[ county | roure [ KIGOMETER FOST SHEETI 0L
etric .
REGISTERED CIVIL ENGINEER
Attach Impact Head \ ‘
to wood Post No. 1 July 1, 2004
Luly 1, 003

with lag screws.

Pavement or ground line

_—Rail Splice—_

Wood Post No.2, ‘

See Sechon c- C —
\q “" q\_. e

Rail

No.3 thru No.8) Impact
PR :
——— £ lement %o J e
— — eam emen
—— — End SecflonJ — = ¥
\f;aiom E\emer‘u: ,ﬂjl"cﬂm flare —
. See ~ Pay limits for Terminal System (Type FLEAT) - Guard ro
f Note 3 T
~agfe— Direction of adjacent traffic
PLAN

. See 1905 " 1905 " 1905 1905 1905 1905 "
T Note 3

Splice

~ / —See
Note 4

Wood
Post

/

Wood Post, Nos. 5, 6
and 7, See Section D-D.

Impact
Head

B

25 mm Hex Nut
with (1) washer

16 mm ¢ x 190 mm
Hex head bolt
and 16 mm Nut

16 mm @ x 254 mm

Hex head bolt
and 16 mm nut
with (2) washers.

#— Soil Tube

TS 203 x 152 x 3.2
1830 mm length

20

SECTION A-

Post No.

A-A
1

ELEVATION

No4—/‘ﬁ

Wood Post No.3,
See Section D-D.

Head

€
% _—Edge of paved shoulder

or offset line of edge of

traveled way.

il element

exit on traffic side

/Wood Post No.1,
See Sections A-A

and B-B.
Anchor Cable
Cable Ground
Anchor - Strut
Box—
Soll B
tube

/

-

TERMINAL SYSTEM (TYPE FLEAT)

Wood
Post
BCT Cable
Anchor Assy

Nut with
140 (1)

%Pipe Sleeve

Ground Strut E

16 mm @ x 254 mm
Hex Head Bolt

and 16 mm nut
with (2) washers

203 mm x 203 mm
x 16 mm Bearing
Plate

Hex Head Bolt
with 16 mm nut

Soil Tube
TS 203 x 152 x 3.2
1830 mm length oA

SECTION B-B

Partial view Post No. 1

washer

16 mm @ x 190 mm

mm @

16
25 mm Hex H,G.R. Bolt and
6 mm nut with

{ §
(1) washer under/

nut only

Ground Strut

Wood

Post =
x zsk

190

Pavement or

ground line —

%

‘L’ \16 mm @ x 254 mm
Hex Head Bolt and

Soil Tube N
TS 203 x 152 x 3.2 (126) et with
1830 length ———] washers

SECTION C-C

at Post No. 2

150 mm x 200

x 360 mm

Wood Block ——

150 mm x 200 mm

x 1.83 m Wood
Post

quemA
ground line—

PLANS APPROVAL DATE

The State or Callfornia or [rs officers or
agents snail nor be responsivie or e accuracy \ 9,
or completeness of electronic coples of this plan ¢ op

speer. o

To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

NOTES

. Terminal System

. Attach rail element to this post and block.

. For additional details of Terminal System (Type FLEAT),

refer to the manufacturer’s installation instructions.

(Type FLEAT) not to be used where
extrusion of the rail on the front side of the
installation would be in the path of pedestrian traffic.

. For the length and type of metal beam guard rolllng

or metal barrier ronllng the terminal system is
attached to, see PmJect Plans. For Typlcol use of
this +ermma| system with guard railing, see the ATTE,
ATTF and A77G Series of the Standard Plans.

Payment
for this post, block and attaching hardware is included
in payment for Terminal System (Type FLEAT).

W-Beam rail

16 mm & x 457 mm
~ " BoIt and 16 mm nut

T
>

53

€|

/* J g

90 mm & 1 © =
holes —|
SECTION D-D

Post No. 3 through No. 7.

with (1) washer
under nut only.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

METAL BEAM RAILING
TERMINAL SYSTEM
(TYPE FLEAT)

NO SCALE

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN

A77L5

NvVi1d P1S v00C

S1LLV

05-10-04
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| Rail_element length = 4.26 m , 16 mm & Rod, threaded both ends, with hex
R N R nuts. 13 mm Max exposed threads after
e Rail elements spliced at 3.8 m intervals ; hex nuts tightened. No washer on rail face
1905 e 1905 Roil splice for rod or bolted connections to line pos’r.\
Rail splice - /‘L 20 mm x 65 mm bolt slot - € 20 mm x 65 mm bolt slot P 83 Top of Top of post \
pattern in rail element — pattern in rail element — rail - and block 150 mm x \
[ & 1 . | 2 mm_Tolerance, 8l \‘J 200 mm X \
N v m ' o 560 mm wood
L LI blocks
P Rai 1l " I yd AN
n ail elemenf<\ Rail element T —
—— ] - 3|
I i i 28
1 =
TV ] i T
"\ Rail spli Rail spli ej @
—— Rail splice ail splic
— p PLAN P Iz 150 mm x
= 200 mm x
3 | 1.83 m wood
¢ ¢ ¢ \—r24 mm R post
Post, 1905 Pgi‘r 1905 st? — Rail splice 0 SECTION A-A
¥ T 1/ o TYPICAL WOOD LINE
w
or T T T 5] T | —t POST INSTALLATION
o P ; :
LS L o l? See Note 8
= ] | | | ] | = 16 mm o Button head bolts with hex nuts or 16 mm o
o } } — Rod, threaded both ends, with hex nuts. No washer on
K | ol p rail face for rod or bolted connections to line Do/sf)
Lap rail elements in ~ Ground line or shoulder - o = /“-& s Top of post and block
direction of traffic surfacing under rail element Top of 3
A 2 N rail =
’ 3
[=] T L
7 il (] : i
B — 150 mm x 200 mm x
\,hf's_m”? 560 mm wood block
ominal
ELEVATION E ‘ ! L S
DOUBLE THRIE BEAM BARRIER N "‘*WSOI fm x 200 mm
(Wood post and blocks) SECTION THRU ¥ 183 m wood pos
See Note | e
t* 1205 \and 1305 ol M Where bolts are used, installso that the
threaded end of the bolts and nuts are
f— placed away from traffic side of rail.
= M € 20 mm x 65 mm bolt slot [ I € 20 mm x 65 mm bolt slot I = 316 SECTION B-B
1l pattern in rail element m pattern in rail element
Lul . AL oo | oa s |so TYPICAL WOOD LINE
\ - POST INSTALLATION
Rall splice Rail splice-/ i @ Slots for 16 mm o
Rail elements spliced at 3.8 m intervals | ‘ button head holes to .
h " connect rail to Barrier marker (Attach
L Rail element length = 4.26 m | C:,{ j ):: ‘ post and block with two 16d [25 gram]
Galv nails)~
M C:’( ‘ _‘fzfj——*>20 mm x 65 mm Slot
Rail SD|ICS\ p@ + Post P¢- + CD‘ CTD ’CD pd
0s 0s. 0s . " < -
1905 1905 &
\ r—‘r— ’T /chl splice cj1 CP ﬂf)q> 23 mm x 29 mm Slots
/ I
i T T o Sl ‘ CD'T/
— 1“ o %
= T [ | o =
I Iy o 7 o
o f ot h
ol lo L 1 o
Lap rail elements in ELEVATION

direction of traffic

Ground line or shoulder
surfacing under rail element

ELEVATION
SINGLE THRIE BEAM BARRIER

(Wood post and blocks)
See Note |

=

RAIL ELEMENT SPLICE DETAIL

THRIE BEAM BARRIER

a)Connect the overlapped ends of the th
mm @ x

nuts are to be used at each rail splice

35 mm button head oval shoulder bolts inserted into the
23 mm x 29 mm slots and bolted together with 16 mm ¢ x 35 mm recessed
hex nuts. Recess of hex nut points toward rail element. A total of 12 bolts and

DELINEATION

rie beam rail elements with See Note 10

connection.

b)The ends of the rail elements are to be overlapped in the direction of traffic (see details).

c)Where end cap is to be attached to the end of a rail element, a total of 4 of the

above described splice bolts and nuts al
attached to the ends of rail elements,
bolts and nuts are to be used.

re to be used. Where a return cap is to be
a total of 8 of the above described splice

S KILOMETER POST |[SHI
DIST| COUNTY ‘ ROUTE TOTAL PROJECT .
etric .
\ ‘ REGISTERED CIVIL ENGINEER
July 1, 2004

PLANS APPROVAL DATE
e State of Californic or s officers or
agents shal v the accuracy
o complareness of aiechonic. coples of 1is pian
sneer.

To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

NOTES

1. For details of steel post thrie beam barrier, see
Standard Plan 78B.

2. For details of standard hardware, posts and blocks
used to construct thrie beam bar‘r\er see
Standard Plans A78C1 and A78C2.

3. Thrie beam barrier post spacing to be 1905 mm
center to center, except as otherwise noted.

4. Top of barrier rail to be 810 mm above ground line
or shoulder surfacing under the rail element.

5. For barrier end treatments and barrier connections,
see Standard Plans A78E1, AT8E2, AT8E3, AT8F, A78G
and AT8H

6. For connection to Concrete Barrier (Type 60), see

Standard Plans A78I.

For details of thrie beam barrier on bridge see
Standard Plan A78D2. For details of thrie beam
barrier at fixed object, see Standard Plan A78D1.

Where offset roadway grades are encountered and
helgm' of rail element for each roadway cannot be
obtained as shown in Section A-A, use saw tooth
installation as shown on Standard Plan AT8B.

Direction of traffic indicated by ===,

. Median barrier delineation to be used when required
by the Special Provisions. Spacing of barrier
markers to match spoclng of raised pavement
markers on adjacent median edgeline pavement
delineation.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

THRIE BEAM BARRIER

STANDARD BARRIER RAILING

SECTION (WOOD POST
WITH WOOD BLOCK)

NO SCALE

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS OTHERWISE SHOWN

A78A

NvVid P1S v00¢

V8.V
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98

Top of post

KILOMETER FOST

i Rail element length = 4.126 m and block — T ‘NSofml'T dx 200d mbrln )L 560 mm DIST[ COUNTY ‘ ROUTE TOTAL PROJECT FHEU‘ aers
) N 3 P 25 - otched wood blocl
. Rail_elements spliced at 3.8 m intervals Top of g% R G or notched plastic block, ‘ [
Rail splice —_ L 1905 1905 _—Rail splice roil— 2 \s\ece fNosffeselz and i etric A
. r P —€ 20 mm x 65 mm bolt slof<_ € 20 mm x 65 mm bolt slot 4 wlésher REGISTERED CIVIL ENGINEER
\ - pattern in rail element — pattern in rail element —. ¥ | S \ ‘
< < o
¥ EYS | S| o July 1, 2004
’ / NI &) PLANS APPROVAL DATE
7 16 mm @ Button head bolts e stae o Contorio o s oieers o :
Rail element-—="_ wl‘:jh qix nudfsd o flt61 mn_% mplerenecs of Sechonic coples of s plan ”’f\wlw
~— rods, threade 0 ends =
N 1 L
‘ . with hex nuts. See Note T. To get to the Caltrans web site, go fo: hitp:/ /www.dot.cagov
* > |
N H ~ _
‘ € 20 mm x 65 mm bolt slot ‘ "€ 20 mm x 65 mm bolt slot p MW 150 x 14 x 2 m S
pattern in rail element pattern in rail element — m Steel post -
Rail splice | 1305 1905 85 o
n —Top of
e - 8 i
‘ Rail elements spliced at 3.8 m intervals w‘ 53 N rail
} Rail element length = 4.126 m Top of post TYPICAL STEEL LINE fre—
and block-
PLAN . f\\ POST INSTALLATION
—_— op o
Rail splice. € ¢ rail 16 mm g Button head bolts 5
- thick treat L €
\PO‘ST 1905 PO‘St 1905 \ \v » with hex nuts or 16 mm @ E%% r'm *ZIC%O r:rg de‘;ood// 0525
PR M i rods, threaded both ends 3
‘o l H OH 1 H ] ‘ s with hex nuts. See Note 7. K
e Ty ‘ 3 - DOUBLE THRIE BEAM BARRIER
Z 2 TR o] g |2 ——Cut steel N
= o o= Hil g e washer SAW TOOTH INSTALLATION
‘o ‘ H ‘o‘ (Steel post and wood or plastic blocks only) °
Lap rail elements in / Ground line or shoulder . NOTES See Note 9 o
direction of fraffic surfacing under rail element H 150 mm x —_ L)
SN Z3 NZZN 200 mm x 1 1. For details of the cross section of the thrie beam rail element and details for
56? Emd ~7A wood post with wood block installations, see Standard Plan A78A. »
- - notche
- ~
m’ ‘Eﬂﬂ' ‘[:‘hﬂ' wood 1?‘OhCK‘j = 2. For details of standard hardware, posts and blocks used to construct thrie beam |gy
or nofche barrier, see Standard Plan A78C1 and A78C2.
ELEVATION plostic block, l mmﬁ%&‘:‘ xan e . 4
—_— gegnglonfes 3. Thrie beam barrier post spacing to be 1905 mm center to center, except as )
J otherwise noted.
DOUBLE THRIE BEAM BARRIER SECTION B-B r
(Steel post with notched wood or notched plastic blocks) . Top of barrier rail to be 810 mm above ground line or shoulder surfacing under >
See Note | TYPICAL STEEL LINE the rail element. =
¢ ¢ ¢ € Rail splice and POST INSTALLATION 5. For barrier end treatments and barrier connections, see Standard Plans A78E1,
Post 1905 Post 1905 Post E{?Ifo:or:efq mm 2 AT8E2, AT8E3, AT8F, A78G and AT8H.
t* e hal
10 ConSeCr‘]’drg“' K <3)6_ 6. For connection to Concrete Barrier, see Standard Plans A78I. >
o post a oc I
Rail element — Rail element — E‘\ 108 7. Attach rail element to block and steel post with 2 bolts or rods on approaching ;
N \ 50— F—><—4 50 traffic side of block and post web. No washer on rail face for rod or bolted
| T e " L\ [ | [ L gg connections to line post. (v
[ " € 20 mm x 65 mm bolt slot — ¢ 20 mm x 65 mm bolt slot | 1 | ‘ ‘ 8. For details of thrie beam barrier on bridges, see Standard Plan A78D2. For
/ 1905 pattern in rail element T 1505 pattern in rail element — GH‘ “H > ‘ details of thrie beam barrier at fixed objects, see Standard Plan A78D1.
Rail splice “—Rail splice —1~ 20 mm
o Rail elements s Ii::;d ot 3.8 m intervals s CH = 65 mm élof 9. Saw tooth installation to be used where offset roadway grades are encountered
P! - and helghf of rail element for each roadway cannot be obtained as shown in
Rail element length = 4.126 m = cﬂ CF ‘ pd Section A-A.
1 i
Rail splice._ PLAN Roil splice B y ‘ 10.Direction of traffic indicated by e==g=
—
\\ AN il I L 23 mm x 11.Notched face of block faces steel post.
_ l il L 29 mm Slots
[N L ‘ ‘
i T o
T
= BT ] T STATE OF CALIFORNIA
A ”o i i HOH ELEVATION DEPARTMENT OF TRANSPORTATION
o o
CyrT— oo e o oo RAIL ELEMENT SPLICE DETAIL THRIE BEAM BARRIER
direction of fraffic - facil d il el + a)Connect the overlapped ends of the thrie beam rail elements with
e SurTacing under rav eemen \26 mm & x 35 mm buffton head oval shoulder bolts inserted_into the STANDARD BARRIER RAILING
3 mm x 29 mm slots and bolted together with 16 mm & x 35 mm recessed
4 hex nuts. Recess of hex nut points toward rail element. A total of 12 SECTlON (STEEL POST
m m bolts and nuts are to be used at each rail splice connection. WITH NOTCHED WOOD BLOCK
b)The ends of the rail elements are to be overlapped in the direction
ELEVATION of traffic (see details). OR NOTCHED PLASTIC BLOCK)
c)Where end cap is to be attached to the end of a rail element, a total
SINGLE THRIE BEAM BARRIER of 4 of the above described splice bolts and nuts are to be used. Where NO SCALE
(Steel post with notched wood or notched plastic blocks) a return cap is to be attached to the ends of rail elements, a total of 8 ALL DIMENSIONS ARE IN
See Note | of the above described splice bolts and nuts are to be used. MILLIMETERS UNLESS OTHERWISE SHOWN A78B
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L8

23 x 29

~2.8 mm Nominal

Slotted holes

2.8 mm Nominal

23 x 29"
Slotted holes

RETURN CAP
(TYPE TA)

J9.108,, J08

0., 100,50,

2.8 mm Nominal thickness.
Same shape as rail element ==
section on Standard Plan A7T8A. — | ‘

Ve
32 65 mm”
Siote, totard -5

23 mm x 75 mm

Slots, totald | 75/408 45&_‘
(TYPE TC)

‘(/22 mm ¢ holes, total3

187 4‘ 187
50

16

K

KILOME TE

p1ST] TOTAL P

COUNTY ‘ ROUTE

R FOST |SHEET] TOTAL
ROJECT | NO. |SHEETS

L,

etric v/( /L

\ ‘ REGISTERED CIVIL ENGINEER

July 1, 2004

PLANS APPROVAL DATE

The State of Cairornia or Its officers or
agents shall ot be_responsidie for ihe accuracy

or compieteness of electronic coples of this pian
sneer.

To get to the Caltrans web site, go fo: hitp:/ /www.dot.ca.gov

NOTE

1.Flat plate washer detail has been deleted.

24 mm Dia x .6 mm deep recess

one or both sides

L

mm_ ¢ BUTTON HEAD BOLT
L THREAD LENGTH

35 mm full thread length

50 mm full thread length

255 mm 100 mm Min thread length

460 mm 100 mm Min thread length

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

THRIE BEAM BARRI<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>